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View  of  the  central  plant  for 
the  high  temperature  water 
system  installed  at  Rutgers 
University,  New  Brunswick, 
N.J.,  serves  to  introduce  this 
month's  Reference  Section: 
"How  to  Control  HTW  Systems". 


Air  Conditioning 

Heating  AND 

Ventilating 


Yes,  that  s  what  a  13-section  ‘450  Mills 
boiler  will  do.  Compare  the  necessary  chimney 
height  with  any  other  boiler  of  its  size — cast 
iron  or  steel — and  see  what  savings  can  be 
achieved  by  specifying  a  LOW  DRAFT  LOSS 
H.  B,  Smith  ‘450’. 

Other  sizes  of  this  remarkable  new  boiler 
range  from  1584  MBH  to  4120  MBH  output 
with  chimney  heights  from  25  to  37  feet. 


CAST  IRON  BOILERS 


H.  8.  SMITH  CO..  INC.,  WESTFIELD.  MASSACHUSETTS  •  Established  1853 


Tips  on  Trapping  Unit  Heaters 
for  Full  Output  and  Low  Maintenance 


•  If  unit  heaters  are  clean  and  the 
steam  supply  and  return  lines  are 
adequate,  their  performance  will 
depend  entirely  upon  the  steam 
trapping.  Here  are  some  trapping 
pointers  to  insure  plenty  of  heat 
when  it  is  needed: 

1. Trop  supply  lines  to  take  care  of  con* 
densate  formed  by  radiation  loss. 

2.  Use  one  trap  for  each  heater.  Two 
or  more  heaters  drained  by  a  single 
trap  will  fail  to  deliver  maximum 
btu  output. 

3.  Size  traps  properly.  Many  a  unit 
heater  is  handicapped  by  a  trap 


860  Seriei  for 
low  pressure 
heating  service. 


lacking  adequate  condensate  and 
air  handling  capacity.  The  few 
dollars  extra  for  larger  traps  insure 
fast  heatup,  full  output  and  free¬ 
dom  from  coil  corrosion. 

4.  Install  traps  correctly.  Put  trap  be¬ 
low  and  close  to  heater.  Install  a 
bypass  around  the  trap  if  the  heat¬ 
er  must  be  kept  in  operation  at  all 
times.  A  shut-off  valve  in  the 
discharge  line  facilitates  trap  in¬ 
spection.  Use  of  check  valves  and 
strainers  is  dependent  upon  piping 
conditions  and  the  traps  used. 

5.  Protect  against  PRV  failure  whera 
freezing  could  occur.  Sometimes 


heaters  supplied  with  reduced 
pressure  steam  are  installed  where 
freezing  could  occur  if  traps  failed 
to  open.  In  this  case  select  traps 
that  will  open  at  maximum  steam 
supply  pressure  and  still  have  ade¬ 
quate  capacity  at  reduced  pressure. 

FREE  ON  REQUEST-COMPLETE 
INFORMATION  on  the  above  points, 
diaf^rams,  selection  data,  tables  and 
additional  recommendations  are  con¬ 
tained  in  Armstront?  Hulletin  No.  2.52. 
Also  includes  BTU  output  ratines  for 
all  models  of  30  makes  of  unit  heaters. 
Call  your  local  Armstrong  Factory 
Representative  or  write  direct. 


The  48  page  Armstrong  Steam 
Trap  Book  tells  how  to  correctly 
size,  install  and  maintain  steam 
traps  for  any  pressure,  any  tem¬ 
perature,  any  load  plus  full  cat¬ 
alog  data  on  Armstrong  Steam 
Traps.  Ask  for  Catalog  K. 


t 


Forged  Steel  Series 
for  high  pressures, 
high  temperatures.; 


ARMSTRONG  MACHINE  WORKS 


8469  Maple  Street,  Three  Rivers,  Michigan 

"See  Our  Catalog  In  Sweets  Indnstrlal  Construction  File" 
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genetron  ii  CCI3F  ORANGE  LABEL  TRICHLOROMONOFLUOROMETHANE 
genetron  12  CCIjF,  WHITE  LABEL  DICHLORODIFLUOROMETHANE 
genetron  22  CHCIF]  GREEN  LABEL  MONOCHLORODIFLUOROMETHANE 
genetron  113  CjCljF,  PURPlE  LABEL  TRICHIOROTRIFLUOROETHANE 


NEW!  Get  facts  about 
“Genetron"  11  solvent  in 
special  pressurized  cyl¬ 
inders  for  cleaning  out 
mildly  contaminated  sys¬ 
tems  following  burnout. 


genetron  ii4  C2CI2F4  BLUE  LABEL  OICHLOROTETRAFLUOROETHANE 
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COVER  PHOTO:  Surveying  one  of  the  LaMont  forced  recirculation  generators 
providing  high  temperature  water  for  heating  at  Rutgers  University,  New  Brunswick, 
N.  J.,  arc  (left)  Frank  Jerge,  supervisor  of  mechanical  construction  at  Rutgers, 
and  A1  Lesslauer,  commercial  sales  manager  at  Minneapolis-Honeywell’s 
Union,  N.  J.,  office. 


HIGH  SPOTS  in  this  issue 


CRITICAL  CONDITIONING:  A  sustained  speed  of  1302  mph  for  30.75 
minutes  over  a  669.4-mile  distance  was  the  closed-course  speed  record  attained 
on  May  10th  by  the  U.S.  Air  Force  B-58  jet  bomber.  A  nice  change  of  pace  for 
editor  and  reader  (we  hope)  alike  is  the  “air  conditioning  story”  for  this  3-place 
bullet.  The  conception  and  development  of  a  system  which  would  meet  some 
hair-raising  design  requirements  is  described  by  two  of  the  men  involved,  in  a 
story  beginning  on  page  7 1 . 


DOMESTIC  HOT  WATER:  “How  to  Design  Domestic  Hot  Water  Circulating 
Systems”  is  the  happy  conclusion  of  a  resolve  by  an  experienced  designer  to  set 
down,  in  a  logical  and  orderly  manner,  all  necessary  procedures  and  data  on  a 
subject  about  which  there  is,  unfortunately,  as  much  fancy  as  fact  extant.  This 
article  should  prove  to  be  an  invaluable  guide  in  the  plumbing  design  departments. 
See  page  61. 


DATA  FOR  DRAINAGE  DESIGN:  This  month’s  Reference  Data  Sheet  is  the 
first  in  a  series  of  three  in  which  are  presented,  in  handy,  condensed  form.  Weather 
Bureau  rainfall  intensity -duration  curves  for  two  hundred  selected  stations  in  the 
United  States. 


HIGH  TEMPERATURE  WATER  CONTROL:  This  month’s  Reference  Section, 
by  a  Honeywell  application  expert,  shows,  with  suitable  diagrams,  how  to  control 
the  conversion  of  HTW  to  steam,  hot  water  for  heating,  and  other  applications, 
at  the  heat  exchanger.  The  reader  will  quickly  grasp  the  interrelationship  between 
proper  selection  of  heat  exchangers,  valves,  and  circuitry,  on  the  one  hand,  a 
proper  selection  of  electronic  or  pneumatic  control  devices,  on  the  other.  Page  8 1 . 


FOR  CONSULTANTS  ONLY:  Consulting  Engineering  Council's  new  first  vice- 
president,  an  independent  (xmsulting  mechanical  engineer,  brings  the  reader  up 
to  date  on  last  month’s  CEC  Annual  Meeting.  The  report  is  amply  augmented  by 
background  information  that  explains  the  problems  of  the  consulting  engineer  in 
private  practice  today  and  what  CEC  is  doing  to  solve  them.  Begins  on  page  69. 


MORE  ON  FANS:  The  popularity  of  his  series  on  centrifugal  fans  has  prompted 
author  Jack  Trickier  to  continue  the  series.  This  month’s  Fan  Selection  for  Heat 
and  Altitude  applies  to  all  types  of  fans.  Concise  review  of  theory  is  followed  by 
some  concrete  examples.  It  starts  on  page  76. 
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~M-e  r>  b  Lilt 


LitH«  Giant  Unit  Hootort 

34  models.  34,000  to 
684,000  Btu/hr.  Motor 
and  fan  removable  with¬ 
out  taking  unit  down. 
Publication  402 


Versatility  of  application,  combined  with  good  looks  and  de¬ 
pendable,  economical  performance,  makes  Nesbitt  Unit 
Heaters  the  choice  of  experienced  heating  contractors. 

Nesbitt  offers  a  wide  range  of  sizes  and  capacities.  Heating 
elements  in  all  units  are  adaptable  for  either  steam  or  hot 
water  systems  without  sacrificing  capacity.  Nesbitt  design 
simplifies  installation,  and  piping  is  planned  to  permit  max¬ 
imum  headroom.  Nesbitt  units  are  quiet— tested  and  sound 
rated  under  AMCA  code. 


Propeilor  Fan  Unit  Hootorc 
Eight  basic  sizes,  24 
modfll^  15,200 
to  336,000  Btu/hr. 

PubHcoHen  401 


The  new  Series  K  units 
are  lighto*  weight,  more 
compact.  26,000  to 
250,000  Btu/hr.  input. 
PuMiccrtien  400 


Giant  Unit  Heaters  Twelve  basic  sizes,  choice 
of  10  heating  elements.  For  large  capacity 
heating  and/or  ventilating.  Publiccrtion  404 


Send  for  puUication$  now 

the  name  to  go  buy  in  UNIT  HEATERS 

Manufactured  and  sold  by  John  J,  Nesbitt,  Inc 
PhiladelpMa  36,  Fa. 
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Architects: 

Marani,  Morris  Allan,  Toronto,  Ont.,  Canada 
Associated  with 


Faulkner,  Kin^sburv  &  Stenhouse,  Washington, 
D.C. 


Consulting  Engineer: 

Charles  S.  Leopold,  Inc.,  Philadelphia,  Pa. 


WITH 

SUN  POWER 


Consulting  Engineer,  Charles  S.  Leopold,  con¬ 
firmed  his  reputation  for  imaginative  engineer¬ 
ing  when  he  put  the  sun  to  work  in  the  air 
conditioning  system  of  the  Canadian  Joint 
Staff  Building,  Washington,  D.  C.  As  a  result, 
the  occupants  enjoy  year-round  comfort. 

The  Powers  SOLARTOL,  an  electronic-pneu¬ 
matic  system  designed  to  measure  solar  inten¬ 
sity  and  regulate  air  conditioning  systems  ac¬ 
cordingly,  is  used  to  accomplish  this. 


Solartrol  control  circuit  for  each  building  exposure 


G.  Titus  Fenn,  chief  designer,  and  Charles  S.  Leopold. 


HOW  IT  WORKS-Four  pairs  of  photo-electric  justed  to  operate  at  a  5°  lower  temperature 
cells  are  mounted  on  the  roof,  each  pair  meas-  range  —  63°  to  58°  —  to  compensate  for  the 

uring  the  solar  radiation  falling  on  one  side  of  additional  heat  of  the  sun. 

the  building  which  is  oriented  45°  from  the 

true  north-south.  They  are  connected  to  sub-  With  100%  Solar  Intensity,  the  zone  air  sup- 

master  thermostats  that  control  conditioned  ply  controls  are  adjusted  to  operate  at  a  still 

air  temperature  for  each  exterior  zone  in  the  lower  temperature  range  —  59°  to  54°. 

building.  One  cell  of  each  pair  is  set  to  operate 

at  25%  Solar  Gain  and  the  other  at  75%.  By  varying  the  temperature  of  the  air  in  the 

zone  duct  according  to  solar  intensity  as  well 
With  no  sunlight,  an  outdoor-air  master-ther-  as  outdoor  temperature,  the  final  room  controls 
mostat  regulates  the  conditioned  air  tempera-  operate  more  accurately.  Equally  important  is 
ture.  As  outside  temperature  rises  from  78°  to  a  definite  economy  of  refrigeration. 

95°,  the  zone  air  supply  controls  reset  through 

a  range  of  68°  to  63°.  Powers  controls  systems  and  “Imaginative  En¬ 

gineering”  —  are  establishing  new  highs  in 
With  50%  Solar  Intensity,  the  thermostat  con-  comfort  conditioning.  Case  histories  are  avail- 
trols  for  that  particular  building  zone  are  ad-  able  —  ask  for  them. 


THE  POWERS  REGULATOR  COMPANY 

DEPT.  661  - SKOKIE  82.  ILLINOIS  |  Offices  in  Principal  Cities  in  U£.A.  and  Canada 

MANUFACTURERS  OF  THERMOSTATIC  CONTROLS  SINCE  1891 
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OJPud:  fisuadsUtA 


Commercial  Kitchen  Ventilation 

Editor,  Air  Conditioning,  Heating  and  Ventilating 

With  as  many  hoods  as  have  been  built  and  as  long 
as  they  hav-e  been  in  use,  one  wonders  why  they  are 
not  designed  to  economically  do  the  job  and  do  it 
better. 

I’ll  agree  the  filters  should  be  in  a  slanting  iwsition 
but  this  should  be  accomplished  in  such  fashion  that 
the  side  of  the  filter  catching  most  of  the  grease 
should  be  on  top.  As  shown  in  the  Detail  Sheet  of  the 
April,  1%1,  issue,  grease  can  and  will  drip  from  this 
arrangement. 

But  the  whole  idea  of  a  hood  is  to  effectively  re¬ 
move  smoke  and  grea.se  fumes,  and  how  does  one 
do  this;  by  increasing  the  velocity. 

A  good  hood  actually  is  two  hoods,  one  inside  the 
other,  providing  a  slot  around  the  edge.  I’ve  designed 
hoods  like  this  for  years  with  great  succe.ss,  actually 
exhausting  much  less  air  than  with  a  full  open-faced 
type  hood. 

ir.D.s. 

These  comments  were  forwarded  to  the  author  of 
the  April,  1961,  Detail  Sheet.  Mr.  Seifert’s  reply 
follows: 

Editor,  .4ir  Conditioning,  Heating  and  Ventilating 

I  .should  like  to  make  a  few*  comments  regarding 
the  letter  concerning  commercial  kitchen  exhaust 
hoods. 

1.  Filters  are  inclined  at  an  angle  from  45  to  60  de¬ 
grees  with  the  horizontal  so  that  the  grease  will 
run  down  the  filters  and  into  the  drip  trap  which 
should  be  removed  daily.  Thus,  the  grease  will  not 
drip  onto  the  stove  or  into  the  cooking  utensils. 

2.  One  of  the  functions  of  a  hood  is  to  act  as  a  re.ser- 
voir  to  contain  the  sudden  bursts  of  .smoke  until 
it  can  be  exhau.sted.  It  is  too  expensive  to  provide 
exhaust  capacity  to  immediately  remove  all  sud¬ 
den  bursts  of  smoke,  so  the  hood  is  designed  to 
contain  the  pollutant  until  removed  by  the  fan. 

3.  A  double  hood  should  not  be  used  for  kitchen  ex- 
hau.st  .systems.  It  is  falsely  claimed  that  directing 
the  air  toward  the  edge  of  the  hood  improves  hood 
effectivene.ss.  Actually  these  hoods  are  costly  and 
inconvenient.  Grea.se  will  condense  in  the  space 
between  the  hoods  creating  a  fire  hazard.  Also,  it 
is  difficult  to  remove  the  filters  to  clean  them. 

Harry  E.  Seifert 

Professional  Engineer 
New  York,  N.Y. 

Economic  Application  of  insulation 

Editor,  Air  Conditioning,  Heating  and  Ventilating 

I  was  pleased  to  note  in  the  April,  1961,  “What 
Readers  Say’’  that  Mr.  E.  R.  Ambrose  has  taken  an 
interest  in  my  March,  1961,  article  on  insulation 
economics. 


I  agree  that  ventilation,  infiltration,  also  door  and 
window  tran.smi.ssion  heat  loss  are  important  con¬ 
siderations.  They  are  separate  matters,  however, 
which  in  no  .sense  affect  the  validity  of  the  economics 
for  wall  and  roof  insulation.  To  illustrate,  consider 
the  extreme  case  of  a  hyix)thetical  building  w’here  an 
outside  door  is  permanently  opened  wide.  Assume 
that  enough  heat  is  supplied  to  continuously  maintain 
70  deg  F  inside.  The  oi)ened  door  obviously  wa.stes 
heat;  however,  it  does  not  in  any  way  alter  the  eco¬ 
nomic  justification  for  wall  or  roof  in.sulation.  The 
same  balance  of  fuel,  heating  sy.stem  and  insulation 
costs  still  applies.  I  do  not  agree  that  “dimini.shing 
returns’’  override  the  justification  for  optimum 
insulation. 

I  have  been  aware  that  there  is  a  minor  approxi¬ 
mation  in  the  application  of  the  degree-day  equation. 
This  was  done  primarily  in  the  interests  of  simplify¬ 
ing  the  application  of  the  optimum  thickness  equa¬ 
tion.  Indoor  temperatures  used  in  the  equation  should 
certainly  be  approximately  5  deg  above  the  base  of 
the  degree-day  values  u.sed. 

The  NEM.A  (National  Electrical  Manufacturers 
.•\s.sociation)  equation  which  Mr.  Ambrose  quotes  was 
developed  to  predict  annual  electric  |)ower  consump¬ 
tion  in  electrically  heated  residences.  My  article  was, 
of  course,  not  limited  to  residences.  To  my  knowledge 
no  equation  of  this  nature  is  generally  accepted  for 
commercial  and  industrial  buildings.  The  NEMA 
equation  is  an  empirical,  experience-tested  relation¬ 
ship  which  in  effect  recognizes  the  substantial  contri¬ 
butions  of  .solar  heat  and  various  internal  heat  gains. 
These  gains  have  the  effect  of  reducing  the  NEMA 
C  constant  from  24  to  18  or  less.  I  agree  that  such 
gains  in  commercial-industrial  work  with  particular 
emphasis  on  lighting  may  reduce  heating  fuel  require¬ 
ments.  As  stated  on  Page  74  of  the  article,  however, 
I  believe  that  the  proper  way  to  recognize  them  is  by 
an  appropriate  reduction  of  AT  below  the  design 
indoor-outdoor  temperature  difference.  This  would 
of  course  reduce  the  optimum  insulation  thickne.ss 
correspondingly. 

C.  C.  Thomas 

Mechanical  Engineer 
Commonwealth  Associates,  Inc. 

Consulting  and  Design  Engineers 
Jackson,  Mich.  ' 


PARK  PLAZA  SHOPPING  CENTER 

In  the  reference  to  the  Park  Plaza  Shopping  Center, 
Little  Rock,  Ark.,  in  the  article  by  I.  E.  Rowe,  United  Gas 
Corp.,  on  "Gas  Turbines  to  Provide  Electricity,  Heat 
and  Air  Conditioning"  (May,  1961,  ACHV),  the  editors 
inadvertently  omitted  crediting  the  designers  of  the 
project.  The  architects  were  Groh-Withrow-Brueggeman, 
of  Little  Rock;  the  consulting  engineers,  Leo  L.  Landauer 
and  Associates,  Inc.,  of  Dallas,  Little  Rock  and  Phoenix. 
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COMPLETE  LINE  OF 


Hoflfman  Traps  are  specially  designed  and 
constructed  to  give  economical  removal  of 
condensate  from  steam  lines,  long  in-use 
life,  and  easy  access  for  servicing.  Traps 
illustrated  are  typical  of  Hoffman’s  complete 
line;  each  has  removable  cover,  pin  and  seat 
for  quick  inspection  and  cleaning. 


PRESSURE 


THERMOSTATIC 

TRAPS 


RENEWABLE  THERMOSTAT,  VALVE  PIN  A  SEAT. 


50  Series  Float  and  Thermostatic  Trap  for  Steam  Systems 
and  Equipment.  For  quick  access  and  ease  of  serv¬ 
icing,  all  working  parts  of  Hoffman  Float  and 
Thermostatic  Traps  are  attached  to  trap’s  remov¬ 
able  cover.  Once  installed,  cleaning  and  repairing 
is  possible  without  breaking  pipe  connections. 


600  Series  Inverted  Bucket  Traps  for  Intermittent  Draining 
of  Condensate  and  Air  from  Steam  Equipment.  Hoffman 
Bucket  Traps  are  flexible  in  capacity;  various  sized 
valve  seats  are  available  for  operation  over  a  wide 
range  of  pressures.  Valve  seats  and  pins  are  easily 
changed  to  suit  uses  and  service  applications. 


50  Series  FAT 
Traps  feature 
quick  access  to  all 
working  parts  .  .  . 
low  maintenance 
costs. 


600  Series  Bucket 
Traps  feature 
straight-through 
pipe  connections 
and  changeable 
valve  seats  and 
pins. 


SFKCIALTY  MANUFACTURING  CORF. 

1700  West  10th  Street,  Indianapolis  7,  India 


VALVES, TRAPS,  VACUUM  &  CONDENSATION  PUMPS.  FORCED  HOT  V/ATER  HEATING  SYSTEMS,  STOCKED  &  SOLD  BY  LEADING  VYHOLESALERS  OF  HEATING  &  PLUMBING  EQUIPMENT. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  JUNE.  1961 


9 


NEWS  OF  THE  MONTH 


LARGE  SCALE  DESIGN;  H.  A.  Edmonds  of  T  A  B  Engineers,  Inc.,  Chicago, 
points  to  new  panoramic  design  technique  used  to  develop  high-speed 
packaging  machine.  Large-scale  design,  in  conjunction  with  photography, 
has  lowered  engineering  costs  as  much  as  50%,  the  company  states,  cutting 
down  on  conventional  board  work  and  achieving  impressive  time  savings. 
Steady  increase  in  demand  for  its  services  as  specialists  in  automation  is 
credited  for  its  need  for  larger  quarters  and  the  firm's  move,  on  July  I, 
to  a  new  home  at  520  N.  Michigan  Avenue. 


68th  Annual  Meeting  of  the  Society 

To  Feature  Many  Technical,  Special  Events 


The  68th  Annual  Meeting  of 
the  American  Society  of  Heating, 
Refrigerating  and  Air-Condition¬ 
ing  Engineers  will  take  place  June 
26-28  in  Denver,  Colo.  All  ses- 
.sions  will  be  held  in  the  Denver 
Hilton  Hotel. 

The  program  consists  of  four 
technical  sessions,  four  sympo¬ 
siums,  and  a  number  of  foi'ums. 

Technical  Sessions 

MONDAY,  JUNE  26 
7:30  a.m.  Speakers’  Breakfasts, 
Colorado  Room 


8:30  a.m.  REGISTR.\TION,  Con¬ 
vention  Lobby 

9:00  a.m.  GENERAL  ASSEMBLY 
and  BUSINESS  SESSION,  Junior 
Ballroom 

Opening  of  the  68th  Annual  Meet¬ 
ing  of  the  Society 
9:30  a.m.  FIRST  TECHNICAL 
SESSION,  Junior  Ballroom 
Chairman,  Prof.  W.  E.  Fontaine, 
School  of  Mech.  Engrg.,  Dir.  for 
Engrg,  Research,  Ray  W,  Her¬ 
rick  Labs.,  Purdue  Univ.,  Lafa¬ 
yette,  Ind. 

New  Development  in  Steam  Vacu¬ 
um  Refrigeration — Elliot  Spen¬ 
cer,  Sales  Appln.  Engrg.,  Gra¬ 
ham  Mfg.  Co.,  Inc.,  Great  Neck, 
N.  Y. 


FRED  S.  DU6IN  ENGiHEER 
SPEAKS  ON  ELECTRIC  HEATING 

Each  project  must  be  considered 
individually,  Selwyn  Bloome  told 
the  Electric  Council  of  New  Eng¬ 
land.  Mr.  Bloome,  chief  mechani¬ 
cal  engineer  for  Fred  S.  Dubin 
Associates,  Hartford,  Conn,, 
stressed  the  importance  of  com¬ 
paring  initial  costs,  type  of  occu¬ 
pancy  and  continuing  operating 
costs  in  the  .selection  of  the  ap¬ 
propriate  heating,  ventilating  and 
air  conditioning  .system. 

Mr.  Bloome  stated  that  school 
applications  should  consider  fu¬ 
ture  expansion  with  provision  for 
year-round  usage,  including  air 
conditioning.  He  feels  that,  in 
the  majority  of  the  200  .schools 
presently  employing  electric  re¬ 
sistance  heating,  the  .systems  will 
.soon  be  ob.solete  in  that  no  pro¬ 
vision  was  made  for  installation 
of  air  conditioning.  He  cautioned 
that,  with  u.se  of  electric  heat,  the 
human  element,  .such  as  the  open¬ 
ing  of  windows  and  improper  ad¬ 
justment  of  thermostat.s,  if  not 
carefully  controlled,  can  cau.se 
operating  costs  to  be  prohibitive. 

More  creative  applications  of 
electricity,  such  as  using  struc¬ 
tural  members  of  the  building  as 
a  source  of  radiant  heating,  direct 
conversion  of  electrical  energy  to 
refrigeration,  high  frequency  in¬ 
duction  heating,  and  infra-red 
heating  for  open-air  arenas,  was 
proposed. 


10:15  a.m.  A  Thermodynamic  Inves¬ 
tigation  of  a  Refrigerant  Ex¬ 
pansion  Engine — T.  M.  Olcott, 
Sr.  Propulsion  Engr.,  Convair, 
Ft,  Worth,  Tex.,  and  Prof.  H.  A. 
Blum,  Dept.  Mech.  Engrg., 
Southern  Methodist  Univ.,  Dal¬ 
las,  Tex. 

ll:00a.m,  A  Discussion  of  Strengrth 
Characteristics  of  Ice  at  the 
Interface — Profs.  J.  K.  Stene. 
and  W.  E.  Fontaine,  School  of 
Mech.  Engrrg.,  Purdue  Univ., 
Lafayette,  Ind. 

(Continued  on  page  IS) 
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PENN  VENTILATOR  presents 


A  bold  linear  design  concept  in 
roof  ventilation  .  .  .  featuring 
matched  housings  for  all 
requirements  .  .  . 


Engine  eriiio; 

n  n 

Achievement 


The  most  respected  hallmark  of  quality  in  roof 
ventilation  is  now  the  Penn  LINEA,  a  masterpiece 
of  design  and  engineering  performance,  worthy  of 
your  most  valued  construction  project.  The  LINEA 
offers  engineers  a  reputation-building  solution  to 
blending  architectural  requirements  with  proven  air 
handling  principles.  Every  detail  in  the  construction 
of  the  LINEA  reflects  the  newest  concepts  of  modern 
roof-top  ventilation.  Corrosion-free  aluminum  has 
been  used  throughout.  Louvred,  stormproof  blades 
are  aerodynamically  designed,  to  reduce  friction  and 
turbulence  of  exhaust  air. 

Equally  important,  LINEA  housings  can  be  speci¬ 
fied  for  all  ventilating  needs— high  efficiency  cen¬ 
trifugal  duty,  axial  supply  and  exhaust,  gravity 
discharge,  pressure  relief  and  other  applications.  To 
learn  the  full,  quality  story  behind  the  LINEA,  send 
today  for  your  copy  of  Bulletin  L-61  containing 
specifications  and  working  information  ...  or  con¬ 
tact  your  local  Penn  representative. 


A  leading  manufacturer  of  Powered  and  Gravity  Roof 
Exhausters  and  Accessory  Equipment  for  over  30  years. 

Mamber  of  AMCA 

Penn  Ventilator  products  are  available  throughout  the  Free  World. 
One  ol  many  direct  factory  representatives  at  your  service: 

D.  J.  CITRON  ASSOCIATES,  NEW  YORK,  N.  Y. 


News  of  the  Month 


ASHRAE  MEETING 

(Continued  from  page  10) 

ll:45a.ni.  Heat  and  Mass  Transfer 
in  Dehumidifying  Surface  Coils 
— Prof.  Wm.  L.  Bryan,  Dept,  of 
Mech.  Engrg.,  Case  In.st.  of 
Technology,  Cleveland,  Ohio. 

9:30  a.m.  INDUSTRIAL  VENTI¬ 
LATION  SYMPOSIUM,  Silver 
Room 

Laboratory  Hood  I)e.sign 

Chainnan,  Robert  Jorgen.sen,  Buf¬ 
falo  Forge  Co.,  Buffalo,  N.  Y. 

Basic  Requirements  of  Lalwratory 
I1o<h1s — J.  C.  Burke,  Jr.,  Head 
of  Mech.  Engrg.,  Tracy- Beh rent, 
Denver,  Colo. 

Design  of  ILkkIs — J.  Williams, 
S>n>ervi.s«)r — Me<h.  Engrg.,  Ah- 
fM)tt  i«ti»-'ratories.  No.  Chicago, 
Ill. 

Histor*'  of  the  U.se  of  Fume  Hoods 
—  vj.  T.  Saunders,  Mgr.,  Scien¬ 
tific  Equip.  Div.,  and  L.  N.  Nel- 
.s»)ti.  Head,  Engrg.  Dept.,  Ke¬ 
waunee  Mfg.  Co.,  Adnan,  Mich. 

Materials  and  Con.struction — T.  B. 
lainahan.  Chief  Engr.,  S.  Blick- 
man,  Inc.,  Weehawk'en,  N.  J. 

9:.30-i.m.  AIR  CONDITIONING 
S/MPOSIU.M,  A.s.sembly  #2 

Wintow  Units  or  Central  Sys¬ 
tems? 

Chainnan,  W.  R.  Moll,  Sales  Mgr., 
Air-Cond.  and  Il^umidifier 
Sfalea-to-Sears,  Whirlpool  Corp., 
F.vansville,  Ind. 

2:30|.m^FORU.MS 

Chairman,  R.  S.  Buchanan,  As.st. 
Dir.  of  Apjdiance  Engrg.  and 
Res.,  American  Motors  Coiqi., 
Detroit,  Mich. 

1  Tunnels  vs.  Burial  of  Heat¬ 
ing,  Air-Conditioning  and 
Utility  Lines — Century  Room 
Miiderator:  P.  F.  Cummings, 
.\r«-h.  and  Engrg.  Div.,  Min¬ 
nesota  State  Dept,  of  Admin¬ 
istration,  St.  Paul,  Minn, 
i.  Introducing  and  Controlling 
Humidity  in  Heated  Lixdng 
Spaces — Gold  Room 
.Moderator:  A.  G.  Wilson, 
Head,  Bldg.  Services  Section, 
Div.  if  Bldg.  Research,  Na¬ 
tional  Research  Council,  Ot¬ 
tawa,  Int.,  Canada. 

3.  ASHRAE  Re.search  Status — 
Spruce  Room. 

Minlerator:  E.  P.  Palmatier, 
Carrier  Re.s.  and  Dev.  C-o., 
Syracuse,  N.  Y. 

TUESDAY,  JUNE  27 

r:.30a.m.  Speakers’  Breakfasts, 
Colorado  Room 

d:.U)a.m.  REGISTRATION,  Con¬ 
vention  Ix>bby 

9:nvi  i.m.  FOOD  REFRIGERA¬ 
TION  SYMPOSIUM,  Silver 
Room 

Use  of  Liquefied  Gases  for  Ix)w- 
Temperature  Food  Handling 
Chairman,  Dr.  A.  L.  Brody,  Prod. 
■Dev.  Mgr.,  M  &  M  Candies, 
Hackettstown,  N.  J. 


STEEL-DOMED  PLANT 

BUILT  FRDM  TDP.DDWN 

Union  Tank  Car  Company’s  new 
Wood  River,  Illinois,  plant  is  said 
to  be  the  largest  structure  built 
from  the  top  down.  The  giant 
all-steel  dome-like  structure,  which 
encloses  110,000  sq  ft  of  floor 
area  without  internal  supports,  is 
approximately  380  ft  in  diameter, 
120  ft  high. 

According  to  the  company,  the 
plant  is  in  a  cla.ss  by  itself  in 
terms  of  working  conditions,  pro¬ 
ductive  efficiency,  and  safety.  Con¬ 


struction  and  design  advantages 
include  economy  in  cost  per  square 
foot,  visual  control  of  all  working 
areas  from  one  central  ix)int,  and 
free  flow  of  work  and  materials. 

In  erecting  the  dome  by  start¬ 
ing  at  the  top.  Union’s  .subsidiary, 
Graver  Tank  &  Mfg.  Co.,  u.sed  a 
nylon  bag  which  lifted  the  dome 
on  air.  As  work  progressed,  the 
dome  was  raised  pneumatically, 
making  room  for  additional  rows 
of  panels  to  be  welded  on  at 
ground  level.  The  entire  shell  was 
supported  by  only  1.6  ounces  per 
.square  inch  pre.s.sure. 


The  Role  of  Liquefied  Gases  in  the 
Frozen  Food  Field — Prof.  Kirby 
Hayes,  Dept,  of  Food  Technol- 
ogry,  Univ.  of  Massachusetts, 
Amherst,  Mass. 

Relative  Merits  of  Various  Gas 
Liquefying  Cycles  for  Use  in 
Freezing  and  Transportation  of 
Foods — Prof.  S.  C.  Collins, 
Dept,  of  Mech.  Engrg.,  Mass. 
Inst,  of  Technology,  Cambridge, 
Mass. 

Effects  of  Ultra-Low  Temperature 
on  Foods — Dr.  W'.  A.  Maclinn, 
Dir.,  TThe  Refrigeration  Research 
Foundation,  Colorado  Springs, 
Colo. 

Commentary:  V.  J.  Johnson, 
Chief,  Cryogenic  Data  Center, 
National  Bur.  of  Standards, 
Boulder,  Colo. 


Multi-Stop  Delive^  of  Frozen 
Foods  Using  Liquid  Nitrogen 
Refrigeration — J.  J.  Kane,  Proj¬ 
ect  Engr.,  Cryogenic  Products 
Development  Dept.,  Linde  Div., 
Union  Carbide  Corp.,  Tona- 
wanda,  N.  Y. 

U.se  of  Liquefied  Gases  for  Freez¬ 
ing  and  Shipping  of  Foods — 
R.  C.  Webster,  M^.,  Customer 
Service  Lab.,  Air  Reduction 
Sales  Co.,  Madison,  Wise. 

Car  and  Truck  Precooling  and 
Post  Cooling  with  CCV^.  P. 
Antolak,  Dir.,  Carbon  Dioxide 
Tech.  Sales,  Liquid  Carbonic 
Div.,  General  Dynamics  Corp., 
Chicago,  Ill. 


(Continued  on  page  H) 
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WHY  MAKE  DUCTWORK  THE  OLD  FASHIONED  WAY? 


FABRICATE  YOUR  OWN  SPIRAL  LOCKSEAM  TUBING 
FOR  AIR  CONDITIONING  AND  VENTILATING  DUCTS  etc. 
AND  SAVE  UP  TO  40  IN  RAW  MATERIAL! 


A  major  new  development  in  the  sheet  metal  industry.  The 
patented  SPIRO  403B  will  enable  you  to  fabricate  your  own 
spiral  locicseam  tubing  from  any  suitable  quality  strip  metal 
(including  galvanixed  steel)  for  high  and  low  velocity  air  con¬ 
ditioning,  general  ventilation,  fume  and  dust  removal,  warm 
air  heating  and  many  other  applications. 

•  The  4-ply  reinforcing  spiral  locicseam  gives  the  tube  such 
strength  that  the  thickness  of  the  metal  used  may  be  reduced 
by  as  much  as  50%  over  comparable  conventional  ducts. 

•  The  high  production  speed,  the  quick  changeover  for  various 
dimensions  and  the  easy  operation  of  the  machine  cut  labor 
costs  to  a  minimum  and  eliminate  need  for  extensive  stocking 
of  finished  ducts. 

•  Because  of  the  great  strength  and  rigidity  of  SPIRO  ducts  few¬ 
er  supports  are  needed  thereby  reducing  installation  cost. 

The  SPIRO  403B  is  supplied  complete  with  decoiler,  cutter,  run¬ 
off  table  with  discharge  mechanism  and  receiving  ramp.  This 
fully  automatic  machine  produces  tubes  to  any  length  required 
(up  to  20'  with  standard  equipment). 


For  more  Information  write,  wire  or  phone  to 


SPIRO  U.  S.  A., 


INC. 


20  N.  WACKER  DRIVE  •  CHICAGO  6,  lU.  •  CENTRAL  6-446S 
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(Continued  from  page  12) 


Commentary:  Prof.  I.  J.  Pflug, 
Dept,  of  Food  Science,  Michigan 
State  University,  East  Lansing, 
Mich. 

9:30  a.m.  FORUM 

4.  Industrial  Heat  Recovery, 
Spruce  Room 

Moderator:  J.  H.  Clarke,  Visking 
Company,  Chicago,  Ill. 

SECOND  TECHNICAL  SESSION, 
Junior  Ballroom 

Chairman,  C.  W.  Pollock,  Mgr., 
Air  Conditioning  and  Refrign. 
Div.,  Crane  Company,  Miami, 
Okla. 

A  Study  of  Fluid  Flow  Through 
Flexible  Orifices — Prof.  R.  D. 
Ulrich,  Mech.  Engrg.  Dept., 
Brigham  Young  University, 
Provo,  Utah;  Profs.  W.  E.  Fon¬ 
taine  and  O.  W.  Witzell,  School 
of  Mech.  Engrg.,  Purdue  Univ., 
I^afayette,  Ind. 

10:15  a.m.  The  Degradation  of  Poly¬ 
ester  Film  by  Alcohols  When 
Used  as  Additives  in  Refrigera¬ 
tion  Systems — C.  J.  Bushousc, 
Chemist,  General  Elec.  Co.,  Hol¬ 
land,  Mich. 

11:00  a.m.  Solubility  of  Refrigerants 
11,  21,  and  22  in  Organic  Sol¬ 
vents  Containing  a  Nitrogen 
Atom  and  in  Mixtures  of  Liquids 
Allen  Thieme,  2nd  Lt.,  U.  S. 
Army,  Cmlc  Nuclear  Defense 
Lab.,  Army  Chem  Center,  Mar>'- 
land,  and  Prof.  L.  F.  Albright, 
Dept,  of  Chem.  Engrg.,  Purdue 
Univ.,  Lafayette,  Ind. 

11:45  a.m.  Refrigerating  Capacity 
and  Performance  Data  for  Vari¬ 
ous  Refrigerants,  Azeotropes, 
and  Mixtures — R.  C.  McHamess, 
Div.  Head,  and  D.  D.  Chapman, 
Engr.,  Freon  Products  Lab.,  E. 
I.  du  Pont  de  Nemours  and  Co., 
Wilmington,  Del. 

2:00  p.m.  FORUMS 

5.  Integration  of  Lighting  and  Air 
Conditioning — Century  Room. 

Moderator:  Walter  Spiegel, 
Charles  S.  Leopold,  Inc.,  Phila¬ 
delphia,  Pa. 

6.  Internal  Motor  Protectors  for 
Hermetic  Refrigeration  Com¬ 
pressors,  Gold  Room 

Moderator:  J.  E.  Kumler,  Ranco, 
Inc.,  Columbus,  Ohio 

7.  Problems  of  High  Altitude  In¬ 
stallations,  Spruce  Room 

Moderator:  D.  D.  Paxton,  Bridg- 
ers  and  Paxton,  Albuquerque, 
N.  Mex. 

WEDNESDAY,  JUNE  28 

7:30  a.m.  Speakers’  Breakfasts, 
Colorado  Room 

8:30  a.m.  REGISTRATION,  Con¬ 
vention  Lobby 

9:30  a.m.  THIRD  TECHNICAL 

SESSION,  Assembly  #2 
Chairman,  G.  F.  Carlson,  Chief 


Engr.,  Specialty  Div.,  Bell  and 
Gossett  Co.,  Morton  Grove,  111. 

Solar  Heat  Gains  through  Domed 
Skylights — L.  F.  Schutrum,  Re¬ 
search  Supvr.,  ASHRAE  Re¬ 
search  Lab.,  and  Necati  Ozisik, 
Oak  Ridge  National  Lab.,  Oak 
Ridge,  Tenn. 

10:15  a.m.  Infiltration  through  Re¬ 
volving  Doors — L.  F.  Schutrum, 
Research  Supvr.,  C.  M.  Hum¬ 
phreys,  Asst.  Dir.  of  Res.,  and 
J.  T.  Baker,  Res.  Engr., 
ASHRAE  Lab.,  and  Necati  Ozi¬ 
sik,  Oak  Ridge  Natl.  Lab.,  Oak 
Ridge,  Tenn. 

11:00  a.m.  An  Evaluation  Procedure 
for  Odor-Control  Methods — Wm. 
F.  Kerka,  Research  Engr., 
ASHRAE  Research  Lab. 

11:45  a.m.  Daily  Insulation  on  Sur¬ 
faces  Tilted  Toward  the  Equator 
—Prof.  B.  Y.  H.  Uu  and  Dr. 
R.  C.  Jordan,  Head,  Dept,  of 
Mech.  Engrg.,  Univ.  of  Minne¬ 
sota,  Minneapolis,  Minn. 

9:30  a.m.  DOMESTIC  REFRIGER¬ 
ATOR  ENGINEERING  SYM¬ 
POSIUM,  Silver  Room. 

(Quality  Control 

Chairman,  E.  J.,  Von  Arb,  Vice 
Pres.,  Dir.  of  Engrg.,  Revco, 
Inc.,  Deerfield,  Mich. 

Keynoter:  Morris  Kaplan,  Tech 
Director,  Consumers  Union,  Mt. 
Vernon,  N.  Y. 

Total  Quality  Control — Wm.  J. 
Mas.ser,  Mgr.  of  Quality  Control 
Engrg  Service,  General  Electric 
Co.,  New  York,  N.  Y. 

Quality  Control  in  Operation — 
Ray  Sonderup,  Mgr.,  Quality 
Control,  Appliance  Operations, 
Philco  Corp.,  Philadelphia,  Pa. 
Relationship  of  Cost  Reduction 
vs.  Quality — Wm.  E.  Mahaflfay, 
Vice  Pres.,  of  Engrg.,  Whirlpool 
Corp.,  St.  Joseph,  Mich. 

9:30  a.m.  FOURTH  TECHNICAL 
SESSION,  Junior  Ballroom 
(  haimian,  Lincoln  Bouillon,  Bouil¬ 
lon,  Griffith,  ChristoflFerson  and 
I  Schairer,  Seattle,  Wash. 
Calculated  Temperature  Rise  in 
Round  Ducts— R.  Wright,  In- 
.structor.  Dept.  Mech.  Engrg., 
Tennessee  Polytechnic  Inst., 
Cookeville,  Tenn.,  and  E.  J. 
Brown,  Res.  Asst,  and  Prof,  of 
Mech.  Engrg.,  Univ.  of  Illinois, 
Urbana,  111. 

10:15  a.m.  A  Unique  Hot-Box  Cold- 
Room  Facility — W.  P.  Brown, 
^  K.  R.  Solvason,  and  A.  G.  Wil- 
‘  son.  Head,  Bldg.  Services  Sec¬ 
tion,  Div.  of  Bldg.  Research, 
National  Research  Council,  Ot¬ 
tawa,  Ont.,  Canada. 

1 1 :00  a.m.  Integrated  Load  Tech¬ 
nique  for  Estimating  Annual 
Energy  Use  of  Central  Air-Con¬ 
ditioning  Plants — A.  E.  Con¬ 
gress,  Head,  Air  Cond.  and  Res. 
Section,  P  o  w'  e  r  Generation 
Branch,  Bur.  of  Yards  and 
Docks,  Dept,  of  the  U.  S.  Navy, 
Washington,  D.  C. 

12:00  noon  GENERAL  ASSEMBLY 
and  BUSINESS  SESSION 


Adjournment  of  68th  Annual 
Meeting  of  the  Society 
12:30  p.m.  Board  of  Directors  lunch¬ 
eon-meeting,  Colorado  Room. 

Special  Events 

Among  the  special  events  for 
delegates  and  for  ladies  are  a  wel¬ 
come  luncheon,  a  visit  to  the  Den¬ 
ver  Art  Museum,  a  golf  tourna¬ 
ment,  a  ladies  luncheon,  technical 
tours  of  the  NBS  Cryogenics 
Laboratory,  and  of  United  Air¬ 
lines  flight  training  center,  a 
mountain  tour  and  chuck  wagon 
dinner,  and  a  banquet. 

The  Annual  Meeting  is  hosted 
by  the  Rocky  Mountain  Chapter, 
ASHRAE.  For  information,  write 
Sid  Sellers,  Secretary,  4700  West 
Colfax  A-ve.,  Denver  14. 


HEAT  PUMP  SYSTEM 

INCLUDES  WATER  STORAGE 

Installation  of  the  world’s 
largest  heat  pump  system,  which 
will  use  heat  generated  by  people, 
lights  and  business  machines  to 
warm  office  areas,  w’as  begun  in 
the  Allen-Bradley  Company’s  new 
.$15  million  headquarters  and  re- 
.search  center  in  Milwaukee,  W’is. 

Three  large-capacity  electri¬ 
cally-powered  Carrier  units  will  be 
used  in  summer  to  provide  chilled 
water  for  cooling  the  8-story 
structure.  In  winter,  the  same 
machines  will  remove  excess  heat 
from  interior  spaces  so  it  can  be 
used  to  warm  areas  next  to  out¬ 
side  walls.  No  boilers  or  other 
fuel-burning  devices  are  required, 
according  to  George  H.  Volk,  Mil¬ 
waukee  consulting  engineer  who 
designed  the  system. 

Mr.  Volk  explained  that  in  cold 
weather,  excess  heat  must  be  re¬ 
moved  from  inner  spaces  in  the 
block-type  building  because  it 
cannot  escape  through  windows 
and  walls  to  the  outside.  He 
added  that  enough  extra  heat  is 
generated  by  i)eople,  lights  and 
machines  in  the  interior  area  to 
warm  the  whole  building  and  even 
provide  a  surplus  for  nights, 
weekends  and  holidays.  Excess 
heat  will  be  stored  in  water  in 
two  75,000-flfal  tanks. 
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WILL  YOUR  INSULATION  PERFORM  ACCORDING  TO  THE  SPEC? 

there’s  a  foster  protective  system  to  help  make  sure  it  will 

When  the  thermal-insulation  specification  includes  the  name  “Foster,” 
you’rd  assured  a  protection  system  engineered  to  resist  practically  every 
condition  the  insulation  can  be  expected  to  encounter.  And  only  with  the 
proper  protection  will  the  Insulation  perform  efficiently. 

There's  no  such  thing  as  “or  equal”  when  it  comes  to  protecting  your 
costly  investment  In  insulation.  Only  the  Foster  system  in  the  specifications 
can  be  relied  on  100%  to  fill  the  bill. 

Foster  Insulation-protection  research  has  developed  adhesive,  vapor- 
barrier,  and  coating  systems  to  meet  virtually  every  conceivable  thermal- 
insulation  requirement.  A  letter  or  call  outlining  your  problem 
will  bring  one  or  more  Foster  Bulletins  which  should  contain 

H  Protected  By  H  .  ,  • 

m  ^  ^  ■  an  appropriate  solution. 


foster 


A  symbol  of  firo  rwsMvs  construetioa 


BENJAMIN  fOHiPr  CO 

Division  of  Amchem  Products.  Inc. 


PS  •  4635  W.  GIRARD  AVE.  •  PHILA.  31,  PA 
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Ilg  Backward  Curved  airfoil 
blade  design  —  the  greatest  step 
forward  in  fan  design  in  40  years 
—  eliminates  eddy  currents  and 
turbulence  to  assure  quieter  oper* 
ation,  less  drag  and  shock  loss. 


WHEN 

IT’S 

CENTRIFUGALS, 
IT  MAKES 
SENSE 
TO  SPECIFY 


Size  Is  No  Objeet.  Ilg  direct-connected  BC  airfoil  centrifugals 
have  housings  and  backward  curved  wheels  of  rust-proof  aluminum, 
spark-proof  construction  with  non-overloading  characteristics. 
Streamlined  airfoil  blade  design  reduces  shock  loss.  Twelve  sizes  to 


choose  from  for  capacities  from  1190  to  25,SK)0  c.f.m.  For  Class  I, 
II,  III  operations  to  9"  static  pressure.  Belted  types  available  in 
single  width,  single  inlet  and  double  width,  double  inlet  types. 
WRITE  FOR  CATALOG  DB2-100. 


Each  Ilg  product  shown  carries  the 
rating  seal  of  the  Air  Moving  and 
Conditioning  Association,  Inc. 


Type  of  Drive  Is  No  Ob/ecf.  Compact, 
direct-drive  Type  B  Util-A-Sets  .  .  ,  and 
belt-driven  Type  FU  Util-A-Sets  .  .  .  meet 
needs  of  low-pressure,  small-volume  supply 
and  exhaust.  Type  B  available  in  five  sizes 
for  capacities  from  136  to  1920  cfm.  Type 
FU  available  in  two  models  for  capacities 
to  2400  cfm.  WRITE  FOR  CATALOG 
DB2-306. 


End  Use  Is  No  Ob/ecf.  Type  6S  Util-A-Sets 
(left)  and  Type  P  centrifugals  (right)  are 
well  suited  for  building  into  machinery  that 
requires  ventilation  or  air  movement.  Type 

65  direct-connected  with  3200  rpm  shaded- 
pole  or  5000-10,000  rpm  motors.  Type  P 
available  in  four  sizes  for  capacities  from 

66  to  1160  cfm  and  pressures  to  6Vi”. 
WRITE  FOR  CATALOG  DB2-302. 


ILG  ELECTRIC  VENTILATING  CO. 


28S1  No.  Pulaski  Road,  Chicago  4-1,  III. 

Offices  in  60  Principal  Cities 

Member  of  Air  Moving  and  Conditioning  Association,  Inc.  (AMCA) 


Type  of  Wheel  Is  No  Objeet.  Both  for¬ 
ward  curved  wheels  and  backward  blade 
types  available  on  these  Type  BU  and  Type 
FU  self-contained,  belt-driven  Util-A-Sets. 
Motor  mounting  on  rubber  isolation  rails 
checks  resonant  noise.  Twelve  sizes  to  choose 
from  for  capacities  from  688  to  23,000  cfm. 
Full  line  of  accessories.  WRITE  FOR  CAT¬ 
ALOG  DB2-200. 


CERTIFIED 

RATMGS/ 


both  heating  and 
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101  Greenway  Ave.,  Syracuse  3,  N.Y, 

Aerofin  is  sold  only  by  manufacturers  of  fan  system  apparatus. 

List  on  request. 

ENGINEERING  OFFICES  IN  PRINCIPAL 


Design  r.v 
flexibility 


M-’r:  sp- 


Hcrtxka  &  Knewits  and 
Skidmore,  Owings  &  Merrill 

Associated  Architects 


Haas  and  Haynie 

General  Contractor 


McClenahan  Company 

Heating,  Plumbing,  Air  Conditioning 


AEROFIN  INSTALLED 


Modern  smooth-fin  design  of  Aerofin  coils  permits  ample  heat- 
exchange  capacity  in  limited  space — permits  the  use  of  high 
velocities  without  turbulence  or  excessive  resistance. 

Aerofin  performance  data  are  laboratory  and  field  proved.  You 
can  safely  specify  Aerofin  coils  at  full  published  ratings. 


Aerofin  CoRPOdATioN 


More  than  300  hot 
water  reheat  coils 
throughout  the  build- 
ing  provide  zone 
heating 


cooling 


I^MmwnpZilerbach  Building 


San  Francisco 


Problem;  Tight  squeeze  in  a  paper  mill.  Solution:  CENTRILINE  f ans 


In  an  area  limited  by  low  headroom, 
S.  D.  Warren  Company,  Cumberland 
Mills,  Maine,  solved  a  critical 
space  problem  by  installing 
CENTRILINEt  fans  under  their  new 
coated  paper  dryer,  where  conven¬ 
tional  centrifugal  fans  couldn't 
possibly  fit. 

Three  CENTRILINE  fans  feed  the 
forced-air  drying  system  in  the  new 
machine.  These  new  in-line.  Air¬ 
foil.  centrifugal  fans  from  West- 
inghouse  take  up  less  than  half  the 
installed  space  of  conventional 
centrifugal  fans... yet  they  give 


comparable  performance.  J.  0. 
Ross,  designers  and  builders  of  the 
equipment,  found  that  under-oven 
location  of  the  CENTRILINE  fans 
saves  floor  space .. .permits  less 
expensive  duct  runs,  easier  main¬ 
tenance,  greater  accessibility  to 
fan  inlet  vane  controls  that  regu¬ 
late  air  volume.  Quiet  and  effi¬ 
cient  operation  is  assured  by  a 
Westinghouse  exclusive:  the  Air¬ 
foil  bladed  centrifugal  wheel. 

You  can  save  space,  cut  installa¬ 
tion  costs  and  assure  quietness 
with  CENTRILINE.  Mail  coupon  now. 


WESTINGHOUSE  ELECTRIC  CORPORATION  ; 
Sturtevant  Division.  Dept.  FVI7.  i 

Hyde  Park.  Boston  36.  Mass.  I 

Send  me  your  catalog  on  the  new  ! 
space-saving  Centriline  fans.  I 

NAME _ ] 

TITLE _ I 

COMPANY _ I 

ADDRESS _ < 

PHQNg  [ 

J  wo?!?  ®  —  WFSn*l<.HOUSf  TRAOf  MARX 


You  can  be  sure... if  it's  Westinghouse  fw 


all  that  s 
best...  all 
that’s  new 


iJ  HAPPENIKG 
-^IN  THE 
AIR-CONDITIONING 
HEATING  & 
REFRIGERATION 
INDUSTRY 


m-. 


PLAN  NOW  TO  DISPLAY  YOUR 
PRODUCTS  IN  THE  HEART  OF 
THE  WEST’S  EXPANDING  MARKET 

AT  THE  nQTH  national 
EXPOSITION 
AIR-CONDITIONING, 
HEATING  &  REFRIG¬ 
ERATION  INDUSTRY 


FEBRUARY  12-15 -1962 


Bipr  things  are  happening  in  the 
Air  Conditioning,  Heating  and 
Refrigeration  Industry... over 
15,000  interested  prospects  in  a 
buying  mood  will  prove  it  in  ’62! 

They’ll  be  in  Los  Angeles  to 
see  what’s  new.  Don’t  miss  this 
opportunity  to  show  them... 
and  sell  them.  Right  now’s  the 
time  to  reserve  space  at 
the  biggest  of  all  ARI  shows. 
Write,  wire  or  call  collect. 


George  E.  Mills,  Show  Director 

12TH  NATIONAL  EXPOSITION 

Air-conditioning  Heating 
and  Refrigeration  Industry 

1346  Connecticut  Avenue 
Washington  6,  D.C.  •  Columbia  5-0405 
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Compactness  saves  space,  and  McQuay  proudly  offers 
a  new  line  of  quality  engineered  central  station  air 
conditioning  units  that  do  just  that.  A  new  space 
saving  design,  available  in  both  single  zone  draw 
through  and  multi  zone,  or  double  duct,  blow  through 
arrangements  in  low  pressure  (up  to  3"  s.p.)  and 
medium  pressure  (3'  to  5'/2*  s.p.)  makes  the  McQuay 
line  the  most  complete  and  versatile  in  the  industry. 
Thirteen  single  zone  and  eleven  multi  zone  models  are 
available.  See  the  McQuay  representative  in  or  near 
your  city,  or  write  for  catalog  560  to  McQuay,  Inc., 
1619  Broadway  N.  E.,  Minneapolis  13,  Minnesota. 
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WAGNER 

motors! 

ATI 

work! 


power  to  ventilate  an  air  terminal 

Quiet  Wagner®  polyphase  motors  drive  air  moving 
equipment  at  St.  Louis*  jet  age  airport 

Keeping  any  building  warm  in  winter  and  cool  in  summer  is  a 
demanding  job.  It’s  a  demanding,  king-size  job  in  the  50,000 
square  foot  Municipal  Airport  terminal  in  St.  Louis. 

Air  movement  in  this  architecturally  renowned  building  is 
handled  by  five  air  supply  fans  and  five  air  return  fans.  They’re 
all  driven  quietly  and  dependably  by  Wagner*  Type  RP  motors 
.  .  .  five  40  hp  motors  for  the  air  supply  fans,  and  five  15  hp 
motors  for  the  air  return  fans. 

These  open  type  polyphase  squirrel-cage  motors  have  the 
stamina  to  be  perfect  drives  for  fans,  pumps,  blowers  and  com¬ 
pressors.  They  operate  for  long  periods  without  maintenance 
.  .  .  efficiently  produce  power  even  under  critical  conditions. 

Compact  and  dripproof,  they  get  the  job  done  at  St.  Louis*  jet 


by  15  hp  Wagner  Type  RP  motors 


age  airport  and  in  millions  of  other  applications  across  the 
country.  They  can  do  a  job  for  you.  Your  Wagner  Sales  Engineer 
will  be  glad  to  show  you  how.  Call  him.  Soon. 
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Series  “JH"  Grease  Interceptors  intercept  the  grease  . . .  keep  pipe  lines  clean 


THE  ONLY  INTERCEPTOR  JHAT  WILL  DISCHARGE 
THE  COLLECTED  GREASE  AT  THE  TURN  OF  A  VALVE 


NO  SCOOPING  ...  NO  SPILLING  ...  NO  CLEANING! 


The  only  way  to  be  sure  of  preventing  clogged  pipe  lines  in  cafeterias, 
restaurants,  hotels,  industrial  plants,  processing  plants  and  others  where 
grease  by-products  are  likely  to  be  washed  “down  the  drain,”  is  ta 
install  a  Josam  “JH”  Grease  Interceptor.  It  is  the  only  device  on  the 
market  today  which  intercepts  over  95%  of  the  grease  in  waste  water 
.  .  .  collects  it  in  clean  form  and,  at  the  turn  of  a  valve,  discharges  it 
into  convenient  storage  containers.  There  is  no  scooping  ,  .  .  no  spilling 
...  no  clean-up  as  with  other  types.  Besides  —  the  cost  of  a  Josam  Series 
“JH”  Interceptor  is  so  low  compared  with  the  expense  and  inconvenience 
it  eliminates,  that  it  should  be  a  “must”  wherever  grease  is  a  potential 
hazard  to  pipe  lines. 

Write  for  Manual  “W”  describing  all  types  of  Josam  Interceptors. 


Josam  Series  "JH" 
Grease  Interceptor 
with  Automatic  Draw-off. 


JOSAM  MANUFACTURING  CO. 

General  Offices  and  Manufacturing  Division  •  Michigan  City,  Ind 
REPRESENTATIVES  IN  ALL  PRINCIPAL  CITIES 
West  Coast  Distributors 
JOSAM  PACIFIC  CO. 

765  Folsom  Street  San  Francisco  7,  Calif. 

JOSAM  PRODUCTS  ARE  SOLD  THROUGH  PLUMBING  SUPPLY  WHOLESALERS. 
Manufacturers  and  Representative  in  Mexico— HELVEX,  S.  A.,  Mexico  City 
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This  mark  tells  you  a  product  is 
made  of  modern,  dependable  Steel 


wrapped  pipe.  Our  distributor  de¬ 
livered  USS  National  Pipe  on  time- 
in  about  half  the  time  promised  by 
competitive  firms  which  permitted  us 
to  start  on  schedule.  We  also  know 
that  our  National  Tube  Distributor 
keeps  a  large  stock  of  pipe  on  hand  to 
meet  emergencies— we  can  obtain 
any  size  from  %  inch  to  24  inches. 

“Government  specifications  are  rig¬ 
id  but  National  Tube  salesmen  and 
distributors  are  always  ready  to  help 
us.  We  usually  call  them  in  to  help 
draw  up  the  order  and  offer  recom¬ 
mendations.  Their  advice  and  tech- 
“Our  profit  margin  would  go  to  pot  if  nical  assistance  are  invaluable, 
we  couldn’t  depend  on  rapid  delivery 
at  short  notice,”  said  Mr.  Arthur  L. 

Lewis,  President  of  Lewis  Mechani¬ 
cal  Contractors,  Inc.,  Middletown, 

Pa.  “We  specialize  in  contracting  for 
government  projects  which  usually 
begin  on  short  notice.  That’s  why  we 
buy  95%  of  our  pipe  from  National 
Tube.  When  our  distributor.  The 
Bodwell  Company,  promises  a  deliv¬ 
ery,  that’s  just  what  we  get.  They 
deliver  pipe— not  excuses. 

“We  were  working  on  a  tight 
schedule  on  an  Air  Force  Base  near 
here  and  needed  two  carloads  of 


"We  have  yet  to  find  any¬ 
thing  better  than  our  National 
Tube  Distributor’s  service  — 
their  deliveries  are  faster  than 
anyone  else's." 


“We  have  found  USS  National 
Pipe,  as  delivered  on  any  job,  gives 
us  consistent  dependability,  uniform 
performance  and  better  fit  for  weld¬ 
ing.  This  virtually  eliminates  our 
fitting  problems. 

“Our  dealing  with  National  Tube 
and  their  distributors  is  like  having 
an  extra  man  on  the  job.  And  at  no 
extra  cost.  We  know  help  is  as  close 
as  our  telephone.  We  have  yet  to  find 
better  service  anywhere. 

ir.SS  and  National  are  registered  trademarks 


National  Tube 
Division  of 
United  States  Steel 


Columbia-Geneva  Steel  Division,  San  Francisco, 

Pacific  Coast  Distributors 

United  States  Steel  Export  Company,  New  York 
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the  Moisture  and  Liquid  indicator  with  the  single  dot  that  shows  how  dry  the  refrigerant  is... 

and  the  full  view  sight  glass  that  lets  you  see  if  the  system  is  fully  charged. 
Check  these  See*AII  advantages  too... 


One  indicator  with  the  same  color  change  for 
Refrigerants  12,  22,40  and  500.  Color  change 
points  for  each  refrigerant  reliably  and  accur¬ 
ately  calibrated  in  parts  per  million  of  moisture 
content.  Color  changes  are  reversible  and  easily 
distinguished  ...dark  green  indicates  dry,  and 
bright  yellow  wet.  The  largest,  crystal  clear, 


full  view  sight  glass.  Color  indicator  protected 
from  discoloration  and  dirt  in  the  system. 
Disassembly  not  required  for  Installation. 
Double  gasket  at  sight  glass  assures  a  positive 
leakproof  joint.  Double  duty  plastic  cap  keeps 
dirt  and  curiosity  out.  By-pass  kits  available  for 


ellow  wet.  The  largest,  crystal  clear,  economical  installation  on  large  liquid  lines. 

Gef  Peak  Performance  on  every  installation  .  .  .  make 
Sporlan  5ee»Alls  a  must  on  your  next  order.  See  your  Sporlan  Wholesaler  and 
ask  him  to  show  you  the  5ee»AII  line,  or  write  for  bulletin  70-10. 


V  and  1V  oof 
j«,eat  mo**®'* 
.-w  availol>l» 


SPQRmH  VALVE  COMPANY 


7525  SUSSEX  AVENUE  ST.  LOUIS  17.  MISSOURI 


Export  Dtpartment  85  Brood  Street,  New  York  4,  New  York 
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a  SPORLAN  §ee*<^M 


with 


UNION 

CARBIDE 


LOK*  Air  Filters 


Union  Carbide  research  has  produced  the  truly  ideal  strong,  high- 
capacity  filter  medium  with  an  irregular,  highly-arresting  cross 
section— Dynel*  modacrylic  fiber!  No  other  filter  medium  can 
touch  it  for  stopping  and  holding  unusually  large  quantities  of 
dust  and  foreign  matter.  This  dry,  un-oiled  filter  can  be  vacuum 
cleaned  several  times  to  extend  service  life  even  further,  if  desired. 
Proved  in  scores  of  major  installations— in  both  new  and  modified 
systems— Ulok  Air  Filters  are  available  in  a  variety  of  forms  to 
suit  any  application. 


Shaped  like  an  open-top  box  with  slightly  tapered  sides,  [  r  -sipf  W  I  ^ 

the  Ulok  Cube- Type  Air  Filter  with  five  filtering  surfaces  i  ^  i 

represents  the  most  efficient  filter  shape  yet  perfected.  In  f  C  B  1 

operation,  air  flow  first  carries  the  dirt  particles  to  the  back  I  - _ 

face  of  the  filter.  As  dirt  collects  on  the  back  face,  and  air  . .-"‘y-oj""  iMj  9kH  IBM  j^MOM 

resistance  increases,  air  flow  is  shunted  to  the  four  sides,  I  W  11  ^  |Bh 

assuring  uninterrupted  filtration.  In  addition,  the  Ulok  |  B  W  h 

Cube-Type  Air  Filter  provides  far  greater  filtering  surface  I  li  ^ 

than  conventional  filters  with  equivalent  face  dimensions 

. . .  and  the  unique  design  of  the  wire  basket-type  retainers 

and  batt  edge  assures  a  tight,  leak-proof,  press  fit.  Front  (Dirty  Air  Side)  Rear  (Cleon  Air  Side) 

View  of  Typical  Bank  View  of  Typical  Bank 

Advantages  •  •  Up  to  600%  longer  service  life  over  other  throw-away  filters  due  to  higher  dust-holding  capacity 
•  22%  to  28%  National  Bureau  of  Standards  atmospheric  discoloration  efficiency  •  Easier  installation— filter  is  light  in  weight; 
no  sharp  edges  or  “splinters”  to  hurt  hands  •  Lower  labor  and  maintenance  costs;  lower  inventories  because  fewer  changes 
are  required  •  Easier  disposal— simply  collapse  and  discard— leaving  dirt  in  the  bag  *14  different  sizes  suitable  for  all  new, 
and  many  existing  installations  •  Only  $7  to  $13  per  1000  CFM  of  air  covers  total  costs  (except  labor). 


Patented  method  of  media  formation  provides  a  low-density,  three-dimensional 
batt  of  high  capacity  Dynel  modacrylic  fiber.  Entire  face  and  depth  of  filter  traps 
dirt  particles  as  inherent  strength  of  medium  permits  elimination  of  face  supports. 
Modern  ring  support  provides  sure-seal  edge  and  eliminates  problem  of  filter 
by-pass.  Particularly  suitable  for  slide-in  applications,  and  all  flat  or  V-bank 
installations  not  adaptable  to  the  Cube-Type  Filter.  Available  in  1"  and  2"  thick¬ 
nesses,  in  9  different  sizes,  from  10"  x  20"  to  24"  x  24". 

For  special  applications;  Ulok  filter  media  is  also  available  in  2"  Pads,  58"  x  60", . ,  in 
Vi"  Rolls,  58"  X  25  yards . . .  and  in  1"  Rolls,  58"  x  15  yards. 

For  complete  information  on  Ulok  Air  Filters,  including  efficiency 
and  pressure-drop  charts,  write  for  new  bulletins. 

^  UNION  CARBIDE  DEVELOPMENT  COMPANY 

Division  of  Union  Carbide  Corporation 
270  Park  Avenue,  New  York  17,  N.  Y. 

ULOK,  DYNEL,  and  UNION  CARBIDE  are  registered  trade  marks  of  Union  Carbide  Corporation 


B&G  Compressor  plus  B&G  Motor 
becomes  a  B&G  Motor  Compressor, 


M-PAK* 

MODULAR 

REFRIGERATION 

AND  AIR  CONDITIONING 

UNITS  INCREASE 

AVAILABILITY... 

SPEED-UP  DELIVERY 

^Modular  Packages 


In  its  M-Pak  Modular  Packages,  B&G  presents  a  new  advance  in 
efficiency  designing  of  air  conditioning  and  refrigeration  equipment. 
M-Pak  units  are  built  around  five  basic  sizes  of  open-type  com¬ 
pressors.  Factory -stocked  motors,  condensers,  evaporators  and  con¬ 
trols  can  be  added  to  these  basic  units  to  make  a  comprehensive 
line  of  "packages”  of  from  73^  to  150  tons. 

For  example,  motor  compressors  are  produced  by  adding  a  B&G- 
built  motor  to  a  B&G  basic  compressor.  Further  addition  of  a  B&G 
condenser  and  a  standard  beise  makes  a  condensing  unit. 

All  major  components  of  M-Pak  units  are  designed,  manufactured, 
and  guaranteed  by  B&G... one  responsibility  for  the  entire  package. 
This,  we  believe,  is  an  exclusive  feature. 

B&G  also  makes  a  complete  line  of  refrigeration  and  air  condi¬ 
tioning  evaporators,  condensers  and  centrifugal  pumps — with  many 
commonly  used  sizes  available  for  immediate  shipment  from  factory 
stock. 


SrG  Condensing  Unit  plus  B&G  Evaporator 
id  Control  System  becomes  a  B&G  Package 
[quid  Cooler, 


Bell  &  Gossett 


Dept.  RGR-4,  Morton  Grove.  Illinois 

Canadian  Licensee:  S.  A.  Armstrong,  Ltd.,  1400  O’Connor  Drive,  Toronto  16,  Ontario 
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Send  today  for  complete  engineering  and 
selection  data  on  Bell  «  Gossett  M-Pak*  refrig¬ 
eration  and  air  conditioning  units. 


B&G  Motor  Compressor  plus  B&G  Condenser 
and  base  becomes  a  B&G  Condensing  Unit. 


Mr.  Kurt  C.  J.  Monier,  President,  A.  J.  Monier  and  Company,  Inc.,  mechanical  contractor 
for  the  United  Services  Automobile  Association  building,  San  Antonio,  says: 


**  We  found  just  the 
in  the  Honeywell 


flexibility  we  needed 
Selectogr  aphic  ** 


UNITED  SERVICES  AUTOMOBILE  ASSOCIATION 

ARCHITECTS:  Atltt  B.  &  Robt.  M.  Ayns 

ASSOCIATED  ARCHITECTS:  Pbttps  &  Dtu/tts  &  Simmons 

MECHANICAL  ENGINEER:  G.  M.  Baker 

MECHANICAL  CONTRACTOR:  A.  J.  Monier  and  Company,  Inc. 


The  Selectographic  DataCenter*  at  USAA  will  centralize  air 
conditioning  control  in  the  present  building  and  new  wing,  and  can 
easily  be  expanded  to  handle  future  additions  as  well. 


"Selectographic’s  built-in  flexibility  made  it  a  natural  for 
the  USAA  job,”  says  Mr.  Monier.  "When  the  company 
planned  their  new  wing,  they  decided  to  centralize  control 
of  the  air  conditioning  system  to  cut  operating  costs  and 
assure  maximum  comfort.  Ultimately,  they  want  to  super¬ 
vise  air  conditioning  in  the  present  building  from  the  same 
control  center.  They  also  want  the  panel  to  assimilate 
controls  for  all  future  additions.  Selectographic,  with  its 
modular  construction  and  system-by-system  supervision, 
will  handle  the  job  perfectly.” 

The  Honeywell  Selectographic  DataCenter  at  USAA  en¬ 
ables  one  man  to  supervise  the  entire  air  conditioning 
system  from  the  engineer’s  office.  He  can  read  and  adjust 
temperatures,  start  and  stop  equipment,  and  perform  other 
necessary  functions  merely  by  pressing  buttons  on  the 
electronic  console.  Air  conditioning  in  the  present  build¬ 
ing  will  be  supervised  from  this  same  set  of  controls. 

Whatever  your  temperature  control  needs,  Honeywell 
can  satisfy  them  best.  Honeywell  is  the  only  company  that 
designs  and  manufactures  all  three  types  of  control  systems 
— pneumatic,  electric  and  electronic.  And  Honeywell  backs 
up  every  system  with  accurate  specifications,  prompt  de¬ 
livery  and  supervised  installations.  For  details,  call  your 
nearby  Honeywell  office.  Or  write  Honeywell,  Dept. 
HV-6-141,  Minneapolis  8,  Minn.  In  Canada,  write 
Honeywell  Controls,  Limited,  Toronto  17,  Ont. 

^Tradtmark 


This  is  the  type  of  Selectojtraphic  DataCenter  that  is  being  installed 
in  the  USAA  building.  The  permanent  graphic  diagrams,  pilot  and 
alarm  lights,  instruments  and  switches  around  the  console  are  all 
enclosed  in  standardized  modules.  Additional  controls  can  easily 
be  added  in  units  that  match  the  original  panel  perfectly. 


Honeywell 


HONEYWELL  INTERNATIONAL  Sales  and  aerviea  offices  In  all 
principal  citiee  o<  the  world.  Manufacturing  in  the  United  Statee, 
United  Kingdom,  Canada,  Netherlands,  Germany,  Franca,  Japan. 
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Drainage  lines, 
heating  and  air- 
conditioning  lines, 
fire  lines— all 
Bethlehem  Steel  Pipe 
in  New  York’s 
"city  in  the  sky” 


Pan  Am  Building,  the  world’s  largest 
commercial  office  building,  is  scheduled 
for  completion  in  late  1962.  Rising  59 
stories  tall,  on  a  site  directly  behind 
New  York’s  Grand  Central  Station,  it 
will  house  a  population  of  25,000  people 
working  in  nearly  22,000,000  cubic  feet 
of  air-conditioned,  fire-protected  comfort. 

*Continuous  Buttweld  to  4  in.,  nom. 

Electric  Resistance-Weld  to  16  in.,  OD 
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for  Strength 
.  .  .  Economy 
,  .  .  Versatility 


BETHLEHEM  STEEL 


tttlittICSifct..,,. 


•********lMl«t»t»t 

Kill  tttttt  lit  tttkt 


HKTHI.KHEM  S-PEKL  COMPANY,  BETHLEHEM,  PA. 
Export  Sales:  Bethlehem  Steel  Export  Corporation 


Owner:  Grand  Central  Building,  Inc.;  Erwin  S.  Wolfson,  President; 
Jack  Cotton,  Chairman.  Architects:  Emery  Roth  and  Sons.  Design 
Consultants:  Walter  Gropius;  Pietro  Belluschi.  Structural  Engineer: 
James  Ruderman.  Mechanical  and  Electrical  Engineers:  Jaros,  Baum 
and  Bolles.  General  Contractor:  Diesel  Construction  Company, 
Inc.;  Carl  A.  Morse,  President.  Heoting  and  Ventilating  Contractor: 
Raisler  Corp.  Plumbing  Contractor:  Jarcho  Bros.  Pipe  Jobber: 
Chas.  F.  Guyon,  Inc. 


Write  for  our 

Handbook  of  Tubular  Products  383-C. 


bethiehem 

steel 


An  All  Ambient 


,  PIONEERS  AND  LEADERS  IN 
AIR  CONDITIONING  comfort 

“tuck*  ai  re 

FURNACE  COMPANY 

?04S  EVANS  AVENUE 
SAfJ  FRANCISCO  24,  CALIFORNIA 
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If  there  is  ever  a  better  flush  valve...  its  name  will  be 


SLOAN 
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Continuing  research  by 
SLOAN  for  more  than  50 
years  has  made  the  ROYAL 
Flush  Valve  the  standard 
by  which  ail  other  flush 
valves  are  judged.  Prod* 
uct  improvements->such 
as  no  regulation,  non¬ 
hold-open,  inside  cover, 
segmented  rubber  dia¬ 
phragm,  parts  of  Ou  Pont 
■Delrin*— are  made  only  af¬ 
ter  years  of  thorough  field 
testing.  Thus,  long  lasting, 
low  maintenance  perform¬ 
ance  is  the  result  of  excel¬ 
lence  In  engineering  and  re¬ 
search.  This  is  the  bonus 
,  of  quality  you  expect,  and 
'receive,  from  SLOAN. 


SLOAN  FLUSH  VALVES 

SLOAN  VALVE  COMPANY.  4300  WEST  LAKE  STRE  ET  .  CH  I CAGO  24,  ILLINOIS 
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p-k  scalefree  230* 

first  indirect  gas  fired  storage  water  heater 


provides  lots'of  hot  water... fast 

r  ^  for  HitckinSf  Ky.f  General  Refractories  Co.  Plant 

M  A  million-dollar  expansion  at  the  Hitchins,  Ky.,  plant  of  the  General  Refractories  Co. 
required  a  40%  increase  in  employees  —  and  more  hot  water. 

Following  a  survey  of  available  heaters,  the  company  decided  on  the  scalefree  230 
because  of  its  exclusive  thermal  design  principle.  The  new  heater  employs  three  basic  systems:  the  gas-burning 
system  —  the  furnace  part  of  the  unit;  a  forced  circulation  transfer  fluid  system;  and  the  service  water  system, 
which  provides  for  storage,  heating  and  temperature  control.  Since  heat  transfer  occurs  below  the  temperature 
at  which  the  minerals  that  cause  scaling  precipitate,  the  unit  retains  its  initial  rated  efficiency. 

easily  installed  A  complete  and  automatic  package,  the  scalefree  230  was  installed  by  the  maintenance  crew 
at  the  plant  in  16  manhours.  Only  inlet  and  outlet  piping  and  simple  electrical  connections  were  required  for 
the  installation.  The  heater  can  be  operated  with  any  type  of  industrial  gas  —  manufactured  or  natural. 

pre-krete®-rmed  General  Refractories  has  assured  itself  of  rust-free  service  water  by  specifying  that  the  tank 
interior  be  lined  with  PRE-KRETE  —  a  cement-base,  plasticized  material  of  high  corrosion  resistance.  “It’s  just 
the  thing  for  us,”  states  the  Plant  Superintendent,  “our  water  here  in  Carter  County  is  full  of  minerals.” 


p-K  scalefree  is  available  in  plain  steel  or  with  linings  of  Pre-Krete  or  copper.  Factory  insulation 
optional.  Storage  capacities  from  250  to  4,000  gallons;  recovery  — «v 

secrions  from  390.000  to  2,215,000  BTu,  PaMetson  KcIley 

Water  Heater  Division,  Stroudsburg,  Penna. 


Installation  of  the 
SCALEFREE  230  took 
mointenonce  crew  at 
General  Refractories 
only  16  manhours. 


For  complete  engineering 
ond  performance  data 
SEND  FOR  P-K  BULLETIN  NO.  4 
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FOR  That’s  what  sheet  metal  men  all  over 
pwppy  America  say  about  Wheeling 
t  W  tim  ■  sofTite  cop-r-loy  Galvanized 
Ql|MQp|ff  Sheets!  Here’s  why: 
wilful  1.  sofTite  works  easier 
because  it  is  soft  and  ductile.  2.  sofTite’s 
galvanized  coating  is  actually  part  of  the  steel 
base,  can’t  flake  or  peel  no  matter  how  it’s 
tortured.  3.  sofTite,  made  of  famed  cop-r-loy 
steel,  gives  years  of  extra  service.  Get  the  full 
story  on  dependable,  easy-to*work  sofTite 
COP-R-LOY  Galvanized  Steel  Sheets  from  your 
Wheeling  man.  Or  write  directly  to  Wheeling 
Corrugating  Company,  Wheeling,  W.  Va. 

irS  WHEELING  STEEL! 


r,  1 


WNEEUNQ  STEEL  CORPORATION 

DISTRICT  OFFICES:  Cincinnati  Houston  St.  Louis 
Atlanta  Buffalo  Cleveland  New  York  San  Francisco 
Boston  Chicago  Detroit  Philadelphia  Wheeling 

TITHEEUNO  CORRUOATINO  COMPANY  SMdimr^ 

Atlanta  Columbus  Louisville  New  York 

Boston  Detroit  Martins  Ferry  Philadelphia 

Buffalo  Houston  Minneapolis  Richmond 

Chicago  Kansas  City  New  Orleans  St.  Louis 


Th*  stop  screw  in  the  sectional  view 
below  provides  the  orifice  adjustment. 
Simply  close  the  volve,  remove  the 
handle-screw  and  insert  screwdriver 
in  the  open  stem  to  engage  slot  in 
stop  screw.  Turn  the  stop  screw  os  for 
down  os  it  will  go.  Then  bock  it  off 
to  the  required  orifice  opening. 

In  a  steam  system,  bock  stop  screw 
one  turn  for  each  1 0  sq.  ft.  of  direct 
radiation.  In  a  hot  water  system, 
as  many  turns  as  indicated  by  flow 
requirements  of  system,  either 
precalculated  or  checked  by  devices 
for  determining  flow. 

Note  that  valve  is  non-rising  stem 
type  and  can  only  be  opened  to 
position  permitted  by  stop  screw 
setting.  Provision  is  made  for  sealing 
the  adjustment  tamper-proof  after 
setting  orifice. 


Corner — either 
right  or  left  hand 


Marsh  Presents 


A  Superior 
Adjustable  Orifice 
Valve 


Here  is  the  answer  to  easy,  highly  efficient  balancing  of  both 
steam  and  hot  water  systems. .  .a  radiator  valve  in  which  you 
can  accurately  adjust  orifice  opening  with  the  twist  of  a 
screwdriver;  without  shutting  down  the  system;  without 
breaking  the  union  connection. 

A  stop  screw  in  the  valve  stem,  as  illustrated  here,  enables 
you  to  set  the  modulating  cone  for  any  required  flow;  on 
steam,  from  10  to  100  sq.  ft.  E.D.R.;  on  hot  water,  to  any 
indicated  flow  at  any  given  pressure. 

Read  opposite  how  simply  and  effectively  the  flow  is 
adjusted.  Once  the  opening  is  set,  the  special  taper  of  the 
modulating  cone  assures  the  correct  flow  of  steam  or  water 
through  the  orifice  at  any  opening.  In  other  words,  the  flow 
curve  through  the  valve  at  any  given  pressure  is  a  straight 
line  throughout  the  full  range  of  valve  opening.  Since  the 
adjustment  only  limits  the  amount  of  opening,  shut-off  is 
positive  at  any  adjustment  without  disrupting  orifice  setting. 

A  new  valve 

with  time^tried  Marsh  design 

This  feature  is  all  the  more  significant  because  it  is 
found  in  a  valve  that  incorporates  the  truly  pack¬ 
less,  metal-to-metal  seal  construction  so  highly  re¬ 
spected  in  the  Marsh  R-lOO  series  and  now  brought 
to  still  higher  standards. 

The  new  adjustable  R-105  series  is  available  in 
and  1'  sizes;  angle,  straightway,  and  cor- 
I  ner  patterns.  Ask  for  special  bulletin. 


MARSH  INSTRUMENT  COMPANY 

Dept.  U,  Skokie,  llllHois 

Division  of  Colorado  Oil  and  Gas  Corporation 
Marsh  Instrument  &  Valve  Co.  (Canada)  Ltd.,  8307  103rd  St. 
Edmonton,  Alberta,  Canada. 

Houston  Branch  Plant  1121  Rockwell  St.,  Sect.  IS,  Houston,  Texas. 
Eastern  Seaboard  Warehouse:  Marsh  Instrument  Company, 
1209  Anderson  Ave.,  Fort  Lee,  N.J. 


MOOULATINO 
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Unusually  shaped  duct  systems,  such  as  the  one  recently  installed 
in  the  showroom  of  the  Jerry  Green  Car  Agency,  Kansas  City,  Mo.,  are 
faster,  easier,  and  more  economical  to  insulate  with  ULTRALITE.  Made 
exclusively  of  long,  strong  textile-type  glass  fibers,  ULTRALITE  is 
extremely  lightweight  and  flexible,  making  it  easy  to  wrap  around  oddly- 
shaped  duct  systems.  What’s  more,  its  high  resilience  keeps  ULTRALITE 
from  compressing  and  losing  its  maximum  thermal  efficiency  at  the  comers 
of  the  duct.  Ease  of  handling  makes  ULTRALITE  particularly  desirable 
where  working  conditions  are  cramped  or  otherwise  confining. 

For  high  thermal  efficiency,  low  installed  costs  and  permanence,  your  best 
insulation  buy  is  ULTRALITE.  Write  today  for  complete  information. 

222  W.  10th  St..  Kansqs  City.  Mo.  ^  ' 

Thermal  and  acoustical  glass  fiber  insulations  .  .  .  Molded  glass  fiber  pipe  insulation 
Couplings  and  fittings  for  plain  and  grooved  end  pipe 


Wrap  up 
tough  duct 
insulating  jobs 
fast  with 
ULTRALITE® 


FOR  INFORMATION  ANO  DELIVERY 
CALL  YOUR  LOCAL  ULTRALITE  DISTRIBUTOR 
(LISTED  IN  THE  YELLOW  PAGES) 


Exclusive  hermetic  design  cf 
sssures  dependsbie,  eccnomicel 


y 


Another  hospital  air  conditioned  by  Trane :  Mt.  Carmel  Mercy  Hospital,  Detroit,  Michigan,  air 
conditioning  system  features  a  Trane  Absorption  Cold  Generator  using  low  cost  steam 


This  554-bed  hospital  received  its  first  patient  23  years  ago — 
in  1938.  Since  that  time,  five  major  additions  and  a  con¬ 
tinuous  remodeling  program  have  kept  Mt.  Carmel  Mercy 
Hospital  one  of  the  most  modem  and  efficient  large  hospitals 
in  the  United  States. 

The  Trane  Absorption  Cold  Generator  is  located  in  the 
penthouse  of  the  latest  addition.  It  draws  steam  from  an 
adjacent  power  house,  and  it  chills  water  used  to  air  condi¬ 
tion  the  cafeteria,  kitchen,  dining  room,  executive  offices 
and  the  children’s  playroom. 

Because  the  unit  does  not  require  a  full-time  attendant, 
hospital  administrators  found  they  could  free  an  operator 
for  other  maintenance  work. 


Trane  Absorption  Water  Chiller 
operation  and  longer  Ufa 


Long  equipment  life,  superior  reliability  with 
low  operating  costs,  minimum  maintenance! 
The  reasons  more  and  more  engineers  specify 
Trane  Absorption  Cold  Generators. 

Superior  reliability,  longer  life 

The  exclvisive  hermetic  design  of  Trane  Absorption  Cold  Genera¬ 
tors  assures  much  longer  life  than  you  can  expect  with  water 
chillers  having  solution  pumps  with  shaft  seals.  Air  is  prevented 
from  entering  the  system  where  it  could  cause  loss  of  capacity, 
increase  in  steam  consumption,  crystallization  and  deterioration. 

All  Trane  units  are  assembled  at  the  factory.  All  refrigerant 
and  solution  piping  is  welded  at  the  factory.  No  field  welding  is 
necessary — so  every  Trane  Absorption  Cold  Generator  can  be 
tested  for  air  leaks  before  shipment  with  superior  laboratory-type 
equipment.  Trane  tests  each  unit  with  a  helium  mass  spectrometer 
that  is  10,000  times  as  sensitive  as  the  best  electronic  leak  detec¬ 
tion  equipment. 

The  Trane  Absorption  Cold  Generator— unlike  other  absorp¬ 
tion  machines — tends  to  free  itself  if  crystallization  is  caused 
by  temporarily  abnormal  conditions,  such  as  power  failure.  Here’s 
an  actual  case  of  how  quickly  and  effectively  this  exclusive  Trane 
feature  works:  When  a  hurricane  struck  Charleston,  South  Carolina, 
there  was  a  power  failure.  Within  30  minutes  after  power  was 
restored  a  Trane  Absorption  Cold  Generator  located  in  one  of 
Charleston’s  largest  motels,  returned  to  normal  operation.  Other 
machines  require  a  stand-by  power  sotirce  to  eliminate  costly 
crystallization  damage. 

Low  operating  and  maintenance  costs 

Trane  Absorption  Cold  Generators  operate  efficiently  down  to 
10%  of  capacity.  And  because  these  units  are  fully  automatic  in 
operation,  a  full-time  attendant  is  not  required. 

Trane  Absorption  Cold  Generators  have  hermetic  pumps  that 
are  automatically  cooled  and  lubricated.  The  frequent  and  costly 
maintenance  required  by  open-type  pumps  and  complicated  purge 
systems  is  avoided.  There  is  no  need  for  frequent  seal  replacements 
which  involve  draining  the  solution  from  the  unit,  re-evacuation, 
and  recharging  before  operation  can  be  resumed. 

Wide  selection  is  another  reason  why  engineers  specify  Trane. 
The  Trane  Absorption  Cold  Generator  is  available  in  capacities 
ranging  from  100  to  530  tons.  There  are  twelve  basic  sizes  for  wide 
selection  flexibility  in  the  100  to  530  ton  range. 

These  are  the  reasons  why  throug^ut  the  country  more  and 
more  engineers  are  specifying  TOane  Absorption  equip¬ 
ment  for  low  cost  cooling  of  offices,  hotels,  motels,  hospit^s 
and  factories. 


WANT  MORE  FACTS?  .  .  , 

Check  your  nearby  Trane  Sales 
Office  for  more  information  on 
the  Trane  Absorption  Cold 
Generator  —  and  for  a  list  of  in¬ 
stallations  in  your  area.  Or  write 
direct  to  Trane,  La  Crosse, 
Wisconsin. 


For  any  air  condition,  turn  to 


Manufacturing  engineers  of  air  conditioning, 
heating,  ventilating  and  heat  transfer  equipment 


TMC  TRANC  COURANY.  LA  CROSSE.  WIS.  •  SCRANTON  MF«.  D>V  .  SCRANTON.  RA.  •  CLARKSVILLE  MF6.  OlV.. 
CLARKSVILLE.  TENN  •  TRANC  COMRANT  OF  CANADA.  LIMITED  TORONTO  •  101  U  S.  AND  20  CANADIAN  OFFICES 


Enrolled  at  Dynamic  TULANE 


.  9  ‘  i  t  -' 


APARTMENT  BUILDING  for  married  students.  Main  Architects:  Gold¬ 
stein,  Parham  A  Lahouisse.  General  Contractor:  J.  A.  Jones  Con¬ 
struction  Co.  Mechanical  Contractor:  Sciamhra  A  Masino.  Plumbing 
Contractor:  Jas.  F.  O’Neil  Co.,  Inc.  Consulting  Engineers:  Design 
Engineers  A  Associates. 


MEN'S  DORMITORY.  Main  Architects:  Diboll-Kessels  and  Richard  Koch, 
S.  IVilson,  Jr.  A  Associates.  General  Contractor:  Farnsworth  A  Chambers. 
Mechanical  Contractor:  Cabirac  Mechanical  Contractors,  Inc.  Consulting 
Engineers:  Jos.  E.  Leininger  A  Associates. 


JENKINS  VALVES 


JENKINS 
VALVE  S  ^ 


POWER  PLANT.  Boiler  feed  water  pumps  and  Jenkins  Valves  shown.  Main  Archi¬ 
tects:  Paul  Charbonnet,  Jr.  General  Contractor;  Gervais  Favrot  Co.  Mechani¬ 
cal  A  Plumbing  Contractor:  Comfortaire  Co.,  Inc.  Consulting  Engineers:  Leo 
Weil;  Walter  B.  Moses. 


Available  From  Leading  Distributors  Everywhere 
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for  long-range  dependability, 
long-time  maintenance  economy 


*Tulane's  supervisory  and  liaison  personnel  for  the  building  program:  Harold  E. 
Pique,  Director  of  Planning:  George  F.  Johnson,  Director  of  Physical  Plant; 
Charles  E.  Gilbert,  Utilities  Superintendent. 


UNIVERSITY  CENTER  features  swimming  pool,  bowling  lanes,  radio  sta¬ 
tion,  cafeteria,  ballroom.  Main  Architects:  Curtis  A  Davis  and  Asso¬ 
ciates;  Edward  Silverstein.  General  Contractor:  Farnsworth  A  Cham¬ 
bers.  Mechanical  Contractor:  Sciambra  A  Masino.  Consulting 
Engineers:  Leo  S.  Weil;  Walter  B.  Moses. 


“Dynamic”  is  the  word  for  tradition-laden, prestige-rich,  127-year 
-old  Tulane  University  in  New  Orleans. 


Nowhere  is  Tulane’s  dynamism  more  remarkable  and  articulate 
than  in  its  current  building  program.*  Examples:  the  three  brand 
new,  beautiful  and  beautifully  functional  structures  pictured  here. 


If  you  toured  these  buildings  and  the  power  plant  which  serves  the 
campus  complex,  again  and  again  and  again  you'd  see  the  distinc¬ 
tive  Diamond-mark  that  identifies  Jenkins  Valves.  And  small 
wonder:  a  university  which  had  its  beginnings  more  than  a  century 
ago  just  naturally  thinks  in  terms  of  long-range  dependability, 
long-time  maintenance  economy  . . .  precisely  the  qualities  which 
make  Jenkins  Valves  the  “Standard  of  Quality”  by  which  other 
valves  are  measured!  Yet  —  and  this  fact  still  comes  as  a  pleasant 
surprise  to  some  specifiers  —  they  cost  no  more!  Jenkins  Bros., 
100  Park  Ave.,  New  York  17. 


WING  ^ 

moves  f 
air,  ^ 
fumes,  ; 
smoke... 
ina  ; 
hurry  i 

Wing  fans  and  ventilators  move  ^ 
large  volumes  of  air  rapidly  and 
Inexpensively.  Easy  and  econom- 
ical  to  install,  they  are  perform- 
ance  proved  in  thousands  of  ^ 
ventilating  applications.  Rug- 
gedly  built  for  low  maintenance,  ^ 
long  service  life,  they  efficiently  J 
maintain  atmospheres  at  toler- 
able  levels  for  safety,  health  and  ^ 
comfort.  y 


Through  Ducts 
AXIAL  FLOW  FANS  — 

for  exhaust  or  ventilation  service.  Sturdy 
construction  —  Dynamically  and  statically 
balanced  fanwheels — Airfoil  fan  blades — 
Adjustable  motor  mounts  —  Directional 
vanes — Precise  fan  blade  tip  clearance. 

VANEAXIAL  TYPE, 
ARRANGEMENT  9 

For  air  temperatures  up  to  150°F. 

VANEAXIAL 

AND  TUBEAXIAI.  TYPES. 
ARRANGEMENT  A 

For  temperatures  up  to  104°F. 

IF  rite  for  Bulletin  AFF-61 


Through  the  Roof 
POWER  ROOF  VENTILATORS 

Rugged  all-welded  construction.  Aerodynamic  fan 
blades.  Leak  proof,  quiet»dampers.  Nylon  damper 
bearings.  Magnetic  damper  locks. 

WING  JET 

STRAIGHT  THROUGH  DISCHARGE 

Hinged  for  easy  internal  access.  Exhausted  air  is 
discharged  high  above  roof.  Contaminants  cannot 
damage  roof  or  re-enter  building.  Available  in 
direct-connected  or  belt  driven  motor  types. 

WING  DOME  DISCHARGE 

Low  silhouette,  mushroom  type  dome.  Hinged  dis¬ 
charge  for  safe  easy  access.  Complements  modern 
building  styles.  Direct-connected  motor  type  only. 

W rite  for  Bulletin  PRV-61 


Through  the  Wall  or  Window  WINGFOIL  FANS 

Quiet  running.  “Non-overloading”  Airfoil  Fanwheels.  Safety  type.  V-Belt  or 
direct-connected  drives.  •  Write  for  Bulletin  WSF-61. 

WC180 


Z..  J.  WING  MFO.  CO. 

DIVISION  OF  AERO-FUOW  DYNAMICS,  INC. 

158  VRBELAND  MILLS  ROAD,  LINDEN,  NEW  JERSEY 
FACTORIES:  LINDEN,  N.  J.  AND  MONTREAL,  CANADA 
IN  EUROPE:  WANSON,  HAEN-NORD,  BRUSSELS,  BELOlUM 
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Here’s  why  I’m  sticking 
with  H&M  air-cooled 
condensers 


. . .  H&M's  Limitrol  valve 
lets  you  use  them  year-round 

“Many  of  my  air  conditioning  and  refrigeration  systems  have 
to  operate  12  months  a  year.  But  cold  weather  used  to  raise 
cain  with  compressor-condenser  balance. 

“Then  I  learned  that  Halstead  &  Mitchell  had  a  Limitrol 
pressure  modulating  valve  that  adjusts  their  air-cooled  con¬ 
denser  capacity  to  compressor  head  pressure,  whatever  the 
outside  temperature.  What’s  more,  H&M  gives  me  multiple 
circuiting  at  no  extra  cost!” 

You’d  do  well,  too,  to  standardize  on  H&M  Air-Cooled  Con¬ 
densers.  There  are  propeller  fan  models  with  vertical  or  hori¬ 
zontal  air  discharge,  and  centrifugal  fan  models  for  inside 
installation  with  ductwork.  Capacities  of  5  to  100  tons. 

Want  more  information?  Call  your  parts  wholesaler  or  write 
for  Bulletin  AC-102.  Halstead  &  Mitchell  Co.,  Bessemer 
Building,  Pittsburgh  22,  Pa. 


Air-Cooled  Condensers  •  Air  Handlers  and  Coils  •  Cooling  Towers  •  Water-Cooled  Condensers 
Expert  Aepresentoffves:  Sabal-Klelmen,  Inc.,  15  William  St.,  New  York  5,  N.  T. 
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FROM  THE  WORLD  LEADER  IN  PACKAGED 


AUTOMATIC  BOILERS  AND  BURNERS 


Orr  &  Sembower’s  new  Poivermaster  Positive  Flow^ 
hot  water  boiler  is  lauded  as  the  world’s  most  “engi¬ 
neering  endorsed"  packaged  boiler.  No  other  boiler 
can  match  it  for  performance,  dependability  and 
economical  generation  of  hot  water! 

Design  permits  return  water  injection  and  natural 
thermal  circulation  to  augment  each  other,  resulting 
in  the  most  efficient  form  of  heat  transfer— couwfer- 
itow.  The  effect  of  thermal  shock— a  result  of  a  rapid 
change  in  temperature  differentials- is  eliminated. 
Top  inlet,  with  specially  designed  internal  distributor 
of  stainless  steel,  assures  full-flow  heating. 


Another  money-saving  extra  is  Powermaster’s  ex¬ 
clusive  5  to  1  turndown  that  eliminates  waste  of  fuel 
in  low  or  high  firing  ranges.  You  get  the  same  high 
efficiency  in  every  operating  range. 

Get  the  most  for  your  boiler  investment— proven 
Powermaster  boilers.  Call  your  nearest  O&S  represen¬ 
tative  or  write  for  Bulletin  1275. 


BUILDERS  OF 
BETTER  BOILERS 
W  SINCE  1885  j 


980  Morgantown  Road 


Reading.  Pa.  •  Since  188S 
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brijant 


To  its  proven  line  of  gas-fired  unit  heaters 
Bryant  has  added  250,000  Btu  and  300,000 
Btu  models  to  both  standard  and  deluxe  lines. 
11  sizes  from  50,000  Btu  to  300,000  Btu. 

LOW  VOLTAGE  CONTROLS  STANOARO  EQUIPMENT 

This  Bryant  “extra  value”  puts  you  in  a  better 
bidding  or  profit  position.  Costs  less  to  install 
and  the  sensitive  response  gives  better  temper¬ 
ature  control. 

EXCLUSIVE  TRI  ALLOY  HEAT  EXCHANGER  on  337 

delivers  extra-long  life . . .  has  exceptional  resist¬ 
ance  to  high  temperatures,  corrosion,  conden¬ 
sation  . . .  provides  fast  heat  transfer. 

AUTOMATIC  FAN  SWITCH  delays  fan  start-up  until 
unit  is  heated  —  no  cold  blasts.  Keeps  fan 
running  after  gas  shuts  off  until  usable  heat  is 
exhausted. 

PLUS  —  Bryant’s  unique  end  bell  motor  that 
reduces  bearing  wear  75%.  Extremely  quiet 
operation. 

IMMEDIATE  DELIVERY  from  Bryant  Distributors 
and  Factory  Branches.  Bryant  Manufacturing 
Company,  Indianapolis,  Indiana. 
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TYPE  EH- 


NOW  IN 

EXTRUDED  ALUMINUM 


TYPE  EF- 


TYPE  -ES- 


Designed  for  Architects  •  Engineers  •  Contractors 


Whatever  the  architectural  specifications,  the  slim- 
trim  distinctive  design  of  Stripline  extruded  aluminum 
slot-type  diffusers  blends  In  perfectly  with  the  general 
decor.  Stripline  with  separate  mounting  frames  and 
Interchangeable  cores  eliminates  screwholes,  leaves 
the  decorative  surface  unmarred. 

Strlpllne  is  INCONSPICUOUS . . .  PRACTICAL,  can 
be  located  anywhere  to  suit  the  Interior  designer’s 
preference... in  walls. ..ceilings... coves... moulds... 
window  sills.  Stripline  is  supplied  as  a  continuous 
decorative  unit,  or  In  sections,  to  meet  any  require¬ 
ments  of  Interior  treatment  or  airflow. 

Unlike  side  wall  grilles  and  air  discharge  slots. 
Stripline  diffusers  incorporate  the  exclusive  Agitair 
diffusing  vanes.  These  built-in  diffusing  vanes  pro¬ 
duce  extremely  high  turbulence  and  aspiration... 
achieve  rapid  temperature  equalization... Insure  the 
distribution  of  tempered  air  unvaried  over  a  pre¬ 
determined  area  without  any  noticeable  air  motion. 


In  the  design  of  Stripline  extrusions,  top  priority 
was  given  to  solving  the  contractors  installation  prob¬ 
lems.  These  units  are  now  made  with  interchangeable 
cores  and  separate  mounting  frames  for  surface  or 
plaster  installations.  An  integral  part  of  each  diffusing 
core  is  the  unique  coil  spring-lock  which  further  facili¬ 
tates  the  installation  of  Stripline  when  used  as  a  con¬ 
tinuous  unit  or  where  sections  are  required.  This 
spring-lock  feature  locks  the  unit  firmly  In  place,  and 
eliminates  the  use  of  screwholes  and  screws. 

For  more  information  write  for 
technical  catalog  ES-105 

AIR  DEVICES  INC. 

185  MADISON  AVENUE  .  NEW  YORK  16,  N.Y. 

BETreR  RRODUCrS  FOR 

AIR  DISTRIBUTION  •  AIR  CLEANING  •  AIR  EXHAUST 
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M£Dann*ll  Flew  Swilchtt — Points  out  the 
almost  endless  uses  of  flow  switches  for  safety 
control  and  automatic  control.  Covers  details 
of  construction,  service  ranges,  applications. 


Basic  Safety  Centrals  far  Lew  Pressure  Basic  Safely  Centrals  far  Hal  Water  Space 
Steam  Bailers —Answers  all  safety  control  Heating  Boilers  — Companion  piece  to  "steam" 
prablems  that  arise  in  law  pressure  steam  field.  book  opposite.  Correct  solution  of  all  safety 
The  full  story  of  correct  hook-up  and  proper  control  problems  in  the  orea  of  hot  woter  space 
wiring  in  simple  statements  and  clear  diagrams.  heating  boilers. 


rouR 


Bulletins  that  make  a  basic  contribution  toward 
getting  the  results  that  every  contractor  or  engineer 
wants... 

...safer  operation 

...more  efficient  operation 

...automatic  operation 

Read  the  brief  descriptions  of  these  booklets.  Use 
the  coupon  to  request  any  or  all  of  them.  Yours  for 
the  asking. 


MSDONNELL  &  MILLER,  Inc. 

3500  N.  Spaulding  Av*.,  Chicago  18,  III. 


MCDONNELL 


Spacial  Applications  of  M£Donnall  Products 
-Twenty-one  case  studies  of  simple  control 
problems  that  can  turn  up  almost  anywhere.  Each 
case  suggests  others.  Liquid  level  and  flow  control 
problems  ore  clearly  defined  and  met. 


Cottpon  Brings  Them 

Sand  bullotln  (or  bullotlns)  chockod: 

n  Steam  Booklet,  1-71 1  Q  Hot  Water  Companion  Booklet,  P-30-C 

n  Flow  Switch  Bulletin,  FS1 A  Q  Special  Application  Booklet,  ERS-A 

Cempony 


BOILER  WATER  FEEDERS  •  LOW  WATER  FUEL  CUT- 
OFFS.  PUMP  CONTROLLERS.  RELIEF  VALVES.  FLOW 
SWITCHES  *  RELATED  LIQUID  LEVEL  CONTROLS 
FOR  TANKS,  STILLS,  AIR  CONDITIONING  SYSTEMS 


City,  Zone,  State. 


Mail  ta:  M<Dannell  A  Miller,  Inc.,  3500  N.  Spaulding  Ave.,  Chicaga  18,  III. 


Typical  installation:  Outdoor  sections  on  the  roof;  indoor  sections  hung  on  columns. 


New  Carrier  Heat  Pump  Weathermakers 

are  practical  even  in  colder  climates 

If  you  are  planning  or  specifying  the  heating  system  roof.  Other  arrangements  can  be  tailored  to  your  own 
for  a  new  plant,  or  replacing  a  plant's  heating  system.  particular  requirements. 

the  Carrier  Heat  Pump  Weathermaker*  is  well  worth  There  are  other  dividends  as  well.  Because  it  is 

considering  as  an  investment  that  can  save  your  client  all  electric,  soot,  smoke,  flame,  fuel  lines  and  storage 
money.  It  is  no  longer  true  that  climate  is  a  deterrent  tanks  are  eliminated  from  the  heating  system.  Because 

to  choosing  a  heat  pump.  The  improved  designs  of  jg  also  air-cooled,  it  requires  no  plumbing,  water,  or 

these  all-electric  Weathermakers  combined  with  the  water  towers.  Because  it  is  a  one-system  heating-and- 

heat  load  from  concentrations  of  light,  machinery  and  cooling  package,  maintenance  costs  are  cut.  Fewer 

people  in  industrial  applications  now  make  it  possible  moving  parts  mean  less  servicing.  And  because  a 

to  operate  heat  pumps  as  economically  in  colder  cli-  Carrier  Heat  Pump  Weathermaker  operates  year-round, 

mates  as  many  types  of  conventional  systems.  normal  expense  resulting  from  seasonal  startups 

Besides  operating  economies,  these  heat  pumps  are  ^nd  shutdowns  is  eliminated  entirely, 
space  savers,  too.  The  indoor  sections  of  these  versa-  Carrier  manufactures  a  complete  series  of  packaged 

tile  Carrier  units  may  he  suspended  from  the  ceiling.  heat  pumps  in  addition  to  other  air  conditioning  equip- 

hung  on  the  walls,  or  they  may  stand  on  the  floor.  The  ment.  You  can  depend  on  your  Carrier  representative 

arrangement  shown  above  is  for  a  one-story  plant  of  to  make  an  impartial  recommendation  best  suited  for 

about  30.000  square  feet.  The  indoor  sections  are  the  job.  Call  him  .  .  .  he’s  listed  in  the  Yellow  Pages, 

hung  on  columns  to  allow  the  freedom  of  four-way  Or  write  Carrier  Air  Conditioning  Company,  Syracuse 

air  discharge;  the  outdoor  sections  are  installed  on  the  1.  N.  Y.  *Reg.v.s.Pat.off. 


Air  Conditioning' Company 
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Popular  type  "IS"  Internally 
Guided  Expansion  Joint 
for  limited  spaces. 


Manhole  with  several  Adsco 
Type  "GIS"  Externally- 
Internally  Guided  Expansion 
Joints. 


I^\|)cinsi()n  Joilils  ^ 

...in\(‘nl(‘(l  Ik'H' 
...|)(‘rlr('l(Ml  h(‘r(‘ 


Two  Adsco  400  lb.  Expansion  Joints,  with 
piston-ring  feature. 


Adsco  invented  the  first  expansion  joint  ( left)  more 
than  80  years  ago  and  today  is  the  world’s  largest 
manufacturer  of  all  types  of  expansion  joints. 

The  Adsco  Slip-Type  Expansion  Joints  shown 
here  are  noted  for  the  great  amount  of  axial  motion 
they  can  absorb  and  for  rigid  guiding  of  slip.  They 
have  long  life  and  are  easily  maintained.  The  Adsco 
Piston-Ring  Expansion  Joint,  for  instance,  is  the 
only  joint  which  can  be  unpacked  and  repacked 
without  shutting  down  line  pressure. 

Limit  stops  on  all  Adsco  Slip -Type  Expansion  Joints  prevent  the  slip  from  being  pulled  out 
of  body.  Chrome-plated  slip  cannot  be  scored  by  metal  contact  as  only  packing  touches  slip.  These 
joints  are  furnished  in  both  single  and  double  types,  in  a  full  range  of  sizes,  with  4",  8'  and  12" 
traverse  per  slip,  for  pressure  to  400  psi  and  temperatures  to  800°  F.  Special  designs  are  available 
for  higher  pressures  and  temperatures. 

We  have  been  of  help  to  thousands  of  piping  customers  since  1877.  Couldn’t  we  help  you  today  ? 


ADSCO  DIVISION 


20  MILBURN  STREET  ^ 
BUFFALO  12.  NEW  YORK 


YUBA  CONSOLIDATED  INDUSTRIES,  INC. 
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Series  822,  with  or  with¬ 
out  function  selector 
knob,  rated  for  H  hp. 
service.  Series  824,  with¬ 
out  function  selector,  is 
rated  for  1  hp.  service. 


features  easy-to-use,  locking-type  knobs 
for  heating  and  summer  ventilation 

Here’s  the  modern  line-voltage  thermostat  with  beautiful  “slim¬ 
line”  styling.  Its  built-in  AUTO-OFF-FAN  selector  assures  year 
’round  efficiency  of  unit  heaters  .  •  .  saves  fuel  in  winter  .  .  . 
provides  ventilation  in  summer. 

It  has  easy-to-read  temperature  and  function  selector  dials. 
It  has  exclusive,  locking-type  adjusting  knobs,  attached  to  cover 
but  connected  to  adjusting  shafts  by  factory-installed  “keys” 
within  the  knobs.  It  has  a  built-in,  conceal^  adjustable  high 
limit  stop  for  temperature  dial.  It  has  low  operating  differential 
at  all  voltages  and  amperages  within  its  rating.  It  has  easiest 
field  wiring  ever  .  .  .  simply  connect  to  large  terminals  on  back 
of  thermostat.  And,  it  has  many  more  features  you’ll  want.  Learn 
more  about  this  better  thermostat  for  unit  heaters  .  .  .  write 
to  the  Penn  factory. 


PEnn  conTROLs,  me. 


Ill  WWIIinUMy  Goshen,  Indiana 

EXPORT  DIVISION:  27  E.  38th  ST.,  NEW  YORK,  N.Y. 


AUTOMATIC  CONTROLS  FOR  HEATING,  REFRIGERATION.  AIR  CONDITIONING,  APPLIANCES,  PUMPS,  AIR  COMPRESSORS,  ENGINES 
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TYPE  UV 

Designed  for  return  oi  con¬ 
densate  to  the  boiler  or  other 
points  from  all  types  oi 
steam  heating  systenu  or 
process  equipment.  The  UV 
pump  features  a  NEW  wide 
range  oi  pump  types,  sizes, 
capacities  and  pressures. 
Pump  can  be  iiutalled  with 
the  receiver  underground 
and  the  receiver  cover  plate 
flush  with  the  floor.  Manu¬ 
factured  in  both  the  single 
and  duplex  units.  Pump  unit 
is  bronze  fitted  throughout. 


UlEltfflclAIN 

CAST  IRON  BOILERS 


FOR  OIL 

N«t  ratings  to 
2,942,500  BTU/hr. 


WEIL-McLAIN  COMPANY.  INC.  •  DEPT.BB*61  •  MICHIGAN  CITY,  INDIANA 


AN  ORDINARY  DOOR 

You  can  do  it  easily  with  a  Weil-McLain  sectional  cast  iron  boiler! 

Any  Weil-McLain  boiler,  no  matter  what  its  capacity,  can  be  passed 
through  an  ordinary  door,  section  by  section! 

In  existing  buildings,  additional  sections  can  be  installed  if  extra 
capacity  is  needed  (or  an  additional  boiler),  without  structural  changes. 
In  new  buildings,  construction  need  not  wait  for  boiler  installation; 
the  boiler  can  be  installed  after  the  job  is  under  roof. 

Sectional  Weil-McLain  boilers  offer  these  additional  plus  values . . . 
less  boiler  room  space  needed . . .  built  of  corrosion-resistant  cast  iron 
...  strain -free  assembly  with  short  draw  rods ...  tested  and  rated  by 
I=B=R . .  .easy  maintenance  and  long  life. 

Weil-McLain  Cast  Iron  Sectional  Boilers  for  commercial  and  indus¬ 
trial  installations  are  available  for  gas,  oil,  heavy  oil,  combination 
gas-light  oil  or  coal.  For  full  information  write  Weil-McLain  Company, 
Michigan  City,  Indiana,  or  see  Engineers’  Product  File  or  Sweet’s 
Architectural  File  for  current  oil  boiler  data. 


FOR  GAS... 

Net  ratings  to 
3,354,000  BTU/hr. 
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When  you  select  pumps  and  motors  for  air-conditioning  service... 


Specify 

Silence 


Allis-Chalmers  “sound- 


coordinated”  systems  help 
achieve  “quiet”  in  air- 
conditioning  installations 


RESEARCH  —  Two  Allis-Chalmers  single-suc¬ 
tion  ELECTRIFUGAL  pumps  installed  in  this 
midwestern  research  laboratory  circulate 
chilled  water  for  the  air-conditioning  system. 
Compact  close-coupled  design  eliminates 
alignment  problems  . . .  pump  and  motor  share 
a  single  shaft. 


MEDICAL  CENTER  —  A-C  single-stage,  double-' 
suction  pumps  are  in  service  at  a  Dallas  medi¬ 
cal  center.  One  unit  handles  condenser  water; 
the  others  circulate  chilled  water.  Horizontally 
split  casings,  separate  removable  bearing 
housings  simplify  maintenance. 


New  sound  laboratory  at  Allis-Chalmers  —  Smooth¬ 
running  Allis-Chalmers  pumps  and  motors  “speak”  with 
a  whisper.  The  secret  of  their  silent  efficiency  is  special 
care  in  manufacturing  and  testing.  Symbol  of  this  care 
is  the  A-C  sound-analysis  laboratory  where  sensitive 
instruments  can  pinpoint  the  exact  source  of  unwanted 
vibration.  Combined  with  Allis-Chalmers  years  of  expe¬ 
rience  in  integrating  pumps  and  motors  for  maximum 
efficiency,  this  new  “sound-coordination”  facility  opens 
a  new  era  of  quiet  in  cooling.  For  reliable  air-condition¬ 
ing  installations  that  pay  off  in  fewer  “callbacks,”  write 
for  our  new  sound-analysis  bulletin. 


ALLIS-CHALME 


•©! 
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SCHOOl _ Six  ELECTRI-CAND  pumps  pro¬ 

vide  positive  protection  against  leakage  in 
the  completely  sealed  hot  water  system  of 
this  junior  high  school.  Sealless  design  as¬ 
sures  operation  for  long  periods  of  time  with 
minimum  maintenance  ...  no  leakage. 


OFFICE  BUILDING  -  Four  ELECTRIFUGAL 
pumps  on  chilled  water  circulation  in  a  Wis¬ 
consin  office  building.  Easy  maintenance  fea¬ 
tures  of  these  pumps  keep  downtime  to  a  min¬ 
imum.  Stuffing  box  is  readily  accessible.  Dou¬ 
ble  shielded  motor  bearings  protect  against 
foreign  matter,  reduce  possibility  of  over-greas¬ 
ing,  are  easily  lubricated  while  in  service. 


SHOPPING  CENTER  -  These  Allis-Chalmers 
frame  mounted  pumps  circulate  chilled  water 
in  a  large  southwest  shopping  center.  Each  is 
driven  by  an  Allis-Chalmers  open  motor.  Extra 
heavy  pump  shafts,  with  minimum  overhang, 
reduce  vibration  and  lengthen  bearing  and 
packing  life. 


MOTEL  —  These  double-suction  pumps  and 
motors  are  part  of  the  air-conditioning  in¬ 
stallation  in  a  new  motor  hotel.  Like  all 
Allis-Chalmers  centrifugal  pumps,  these 
units  incorporate  renewable  wearing  rings 
and  shaft  sleeves  to  protect  major  parts 
from  excessive  wear. 
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quiet  air-conditioning  installations,  specify... 


READILY  INSTALLED,  EASILY  SERV¬ 
ICED  PUMPS  —  Pumps  in  the  com¬ 
prehensive  Allis-Chalmers  line  include 
types  and  sizes  for  every  air-condi¬ 
tioning  application.  Integration  of 
pumps  and  motors  simplifies  installa¬ 
tion.  Single-suction  impellers  are  of 
the  enclosed  type,  and  are  hydrauli¬ 
cally  balanced.  Replaceable  wearing 
parts  contribute  to  reduced  mainte¬ 
nance  costs.  For  maximum  installa¬ 
tion  flexibility,  discharge  nozzles  can 
be  rotated  to  at  least  four  different 
positions.  For  assistance  in  selecting 
the  proper  pump  for  your  application, 
you  are  invited  to  consult  Allis-Chal¬ 
mers  application  engineers. 


DPEN  MOTORS  THAT  RESIST  MOISTURE  -  For  air- 
:onditioning  applications  involving  high  humidity  levels 
}r  occasional  flooding,  you’ll  find  a  low-cost  solution 
n  SUPER-SEAL  open  motors.  Special  POXEAL  or 
5ILCO-FLEX  insulations  —  developed  by  Allis-Chalmers 
-  render  these  motors  impervious  to  moisture  and  con- 
aminants.  And,  should  flooding  occur,  no  costly  bake- 
)ut  period  is  required.  A  quick  “hosing”  is  sufficient  to 
:lean  the  motor  and  restore  it  to  service.  For  complete 
nformation  on  remarkable  SUPER-SEAL  motors,  write 
or  Bulletin  05-51B9040B. 


CONTROL  CENTERS  CUT  COSTS:  You  save  space,  sim¬ 
plify  wiring,  and  reduce  inspection  and  maintenance 
expenses  with  new  Allis-Chalmers  low  voltage  motor 
control  centers.  Plug-in  terminal  blocks  and  drawout 
construction  cut  inspection  time  by  making  it  quick  and 
easy  to  withdraw  or  remove  control  units.  Pushbuttons 
and  pilot  lights  are  mounted  on  the  removable  frames 
to  eliminate  failures  common  with  hinged  wiring.  Special 
connectors  make  it  impossible  for  bus  connections  to 
loosen.  Extra  heavy  bus  bracing  makes  additional  brac¬ 
ing  unnecessary  when  you  add  capacity. 

The  complete  line  of  Allis-Chalmers  low  voltage  motor 
starters  and  accessories,  and  the  new  SPACEMAKER 
high  voltage  motor  controller,  incorporate  equally  ad¬ 
vanced  design  features.  Features  that  make  these  units 
especially  easy  to  install,  inspect,  and  maintain. 
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El^ctrifugal,  BUetri-Cand,  Sup*r-5»o//  Poxwal,  5/fco-F/«x  ond  $pac«MoJc*r 
ar«  Allis-Chalmers  trademarks. 
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URETHANE  FOAM  INSULATION 


Concentrated  research  in  thermostatics  related  to  main¬ 
taining  heat  equilibrium  under  adverse  external  condi¬ 
tions  has  led  to  the  development  of  pre-molded  rigid 
urethane  foam  that  provides  the  finest  low  temperature 
insulation  available  for  industrial  piping  and  ductwork. 
Its  low  K  factor  of  0.12  to  0.14  means  you  need  less  in¬ 
sulation  to  maintain  required  temperature  in  your  pipe¬ 
lines.  Result:  design  economies  such  as  more  compact 
piping  systems  or  larger  duct  capacities. 

Other  advantages  of  urethane  foam  are  moisture  and 
vapor  resistance  to  keep  piping  and  equipment  free  of 
corrosion  while  providing  constant,  high-insulating  effi¬ 
ciency.  This  almost-weightless,  easy-to-handle  material 
can  be  fabricated  in  special  shapes  to  insulate  spheres, 
tanks  and  compartments  or  obtained  in  the  form  of  flat 


panels  for  floors,  walls  and  ceilings  where  low-tempera¬ 
ture  space  insulation  is  required. 

Urethane  foam  can  be  made  self-extinguishing,  or 
combined  with  foamed  glass  for  insulation  needs  above 
2S0°F.  To  obtain  expert  technical  assistance  and  in¬ 
formation  on  sources  of  supply,  write  Mobay  Chemical 
Company,  Code  1 .  Pittsburgh  5,  Pa. 


Mobay  supplies  highest- 
quality  chemicals  used  in 
manufacture  of  urethane 
foams  for  industry. 
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Low  in  Cost 
Easy  to  Install 
Unsurpassed  in  Performance 


When  you  need  fast, 
easy  opening  and  closing 
with  a  leak-proof  seal  and 
straight-through  flow  with 
minimum  pressure  drop 
specify 


EVERLASTING 


tVEHLASTlNC 

VA.v/f.  CO 

JPRSE  '  rjiy 


^4  TURN 


■oiUR  uow^rr 

Quick  acting, 
also  handwheel 
operated  "Y”  and 
angle  types. 
For  pressures 
up  to  600  psi. 


CYLINOIR  OPIllAnD 

Can  be  remotely 
controlled, 
elearically  or 
manually. 


wiioMT-oniAno 

For  automatic 
drains  or  emergency 
shut  off. 


OINIRAl  URVia 

Where  drop-tight 
seal  and  full  flow 
is  essential. 


SHAM  JACKinO 
Assures  free 
flow  of  viscous 
materials. 


EVERLASTING  VALVE  COMPANYiTs  pisk  strut,  jbrsbv  city  e,  n.j. 
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can  you  afford  to  recommend 
a  boiler  designed  20  years  ago? 


Since  World  War  II,  less  than  20  years  ago,  fuel  prices  have 
soared.  And  these  higher  costs  put  a  premium  on  “little” 
boiler  inefficiencies  that  might  have  been  ignored  when  most 
boilers  were  designed. 

In  the  face  of  rising  fuel  costs,  one  manufacturer,  Cleaver- 
Brooks,  has  led  the  way  in  up-to-date,  “designed  in”  econ¬ 
omy.  Modern  Cleaver- Brooks  packaged  boilers  provide  a 
combination  of  fuel-saving  design  standards  that  cannot  be 
found  in  any  other  boiler  —  at  any  price. 

It  is  this  combination  of  features  —  four-pass  design,  forced- 
draft  combustion,  updraft  construction  and  all  the  advantages 
of  five  square  feet  of  heat-transfer  surface  per  boiler  horse¬ 
power  —  that  puts  fuel  costs  down  where  they  belong. 

All  this  is  provided  by  Cleaver-Brooks  in  the  most  com¬ 
pact,  automatic  packaged  unit  on  the  market.  Sizes  through 
600  hp  . . .  oil,  gas  and  combination  oil-gas  firing  . . .  larger 
sizes  in  Cleaver- Brooks  Springfield  water-tube  boilers.  All 
models  completely  pre-engineered  and  tested  as  a  package 
. . .  expertly  started  by  a  trained  field  engineer. 

See  your  local  Cleaver-Brooks  agent  or  write  for  a  set  of 
boiler-room  templates  designed  for  consulting  engineers. 


Cleaver  ^  Brooks'" 

OIIOINATOt  AND  UkROiST  RROOUCER  Of  RACKAOED  ROIIERS 

CLEAVER'BROOKS  COMPANY 

Dept.  G,  315  E.  Keefe  Ave.,  Milwaukee  12,  Witcansin 


GETTING  MORE  HEAT  FOR  THE  FUEL  DOLLAR 


The  W.  T.  Rawleigh  Company,  manufacturer  of  toiletries, 
medicines  and  food  products  for  the  home  and  farm, 
replaced  two  old  firebox  boilers  in  their  Memphis,  Tennes¬ 
see,  branch  with  one  fully  automatic,  combination-fired  CB 
boiler.  Mr.  James  Trindlc,  office  manager,  reports:  “Our 
records  show  . . .  36.4%  less  fuel  consumed  during  winter 
months  that  averaged  about  12%  colder  than  the  previous 
year.  We’re  getting  greater  fuel  economy  than  we  expected.” 


This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail* 
able  immediately  upon  request. 


lncr«a»«d  air  capacity 
inducM  rapid  •ytl*in 
r«*penM  without 
wactoful  evorhoating. 

Soparoto  air  and 
wator  pump*  individually 
toUctod  to  moot  actual 
job  roguiromontt. 

Control  (yttom 

that  oporatos  individual 

pump*  only  when  noodod. 

Flexibility 

pormitting  addition  of 
radiation  without  changing 
basic  pump  installcrtion. 

Low,  low, 

return  line  connection. 


ENGINEERING  COMPANY 

4S«  WILSON,  SO.  NOBWJILK,  CONN. 
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DOMESTIC  HOT  WATER 


BERNARD  JANOFSKY 

Project  Engineer 

Vorhees  Walker  Smith  Smith  &  Haines 
Architects,  New  York,  N.  Y. 


The  basic  requirement  in  the  design  of 

any  hot  water  distribution  system  is  the  assur¬ 
ance  that  hot  water  of  the  desired  temperature  be 
available  at  all  times  and  at  all  parts  of  the  system. 

The  simplest  hot  water  distribution  consists  of  a 
.supply  main  running  from  a  heating  unit  to  the  point 
of  use.  If  the  need  for  hot  water  is  intermittent,  as  is 
true  of  such  ordinary  sanitary  plumbing  fixtures  as 
lavatories  and  showers,  then  during  periods  of  non- 
u.se  the  water  in  the  supply  line  will  lie  dormant  and, 
in  time,  will  cool  down  to  the  surrounding  room  tem¬ 
perature.  Pipe  insulation  can  only  retard,  but  not 
eliminate,  the  cooling  effect. 

When  a  fixture  is  turned  on,  the  supply  line  must 
be  emptied  of  its  cooled  water  before  hot  water  is 
again  available.  The  re.sulting  nuisance  delay  depends 
uix>n  the  length  of  pipe  to  be  emptied,  its  size,  and  the 
rate  of  discharge  at  the  fixture. 

To  eliminate  or  reduce  the  delay,  a  return  or 
circulating  line  is  taken  from  the  far  end  of  the 
supply  main  and  brought  back  to  the  heater,  thereby 
creating  a  loop  through  which  hot  water  may  be  cir¬ 
culated  as  required. 

By  far,  the  most  common  method  for  circulating 
dome.stic  hot  water  is  by  means  of  an  electric  pump 
(Fig.  1).  A  submerged  thermostat  starts  the  pump 
automatically  at  some  preset  temperature  and  stops 
it  at  some  higher  temperature,  indicating  that  all  of 
the  water  in  the  loop  has  been  replaced  by  a  new 
supply  of  hot  water.  When  designing  such  forced 
circulation  systems,  it  is  important  that  these  two 
principles  be  recognized: 

(1)  It  requires  a  certain  amount  of  time  for  the 
water  at  A  (Fig.  1)  to  be  carried  to  C,  representing 
complete  circulation  in  the  loop.  The  time  is  depend- 


Pig.  I.  Simple  pump  circulating  system. 


ent  on  the  total  quantity  of  water  in  the  piping  and 
on  how  fast  the  pump  can  move  this  water. 

(2)  Pump  capacity  must  be  sufficient  to  effect  com¬ 
plete  circulation  of  the  loop  within  definite  time 
limits,  which  limits  are  imposed  by  the  fact  that  the 
water  constantly  loses  heat  to  its  surroundings. 

Principles  of  the  Pumped  System 

To  illustrate  the  principles,  assume  that  in  Fig.  1 
it  is  required  to  have,  at  all  points  of  use,  water  at  a 
maximum  of  140  deg  F  and  a  minimum  of  130  deg. 
The  further  from  point  A,  the  cooler  the  water.  The 
system  must  be  so  designed,  therefore,  that  at  B,  the 
last  branch  take-off,  the  water  does  not  drop  below 
130  deg.  To  assure  this  condition,  the  following  calcu¬ 
lation  might  be  performed : 

The  volume  of  water  between  A  and  B  is  first  deter¬ 
mined.  From  Table  1,  the  volume  of  iVz-inch  Type  L 
copper  tubing  is  0.093  gal  per  ft,  which,  when  multi¬ 
plied  by  400  ft,  yields  37  gal.  Also  from  Table  1,  it  is 
seen  that  the  temperature  drop  is  21  deg  per  hr, 
or  0.35  deg  per  min. 

If  it  is  assumed  that  the  circulator  has  a  capacity 
of  2  gpm,  then  dividing  37  gal  by  2  gpm  indicates  that 
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it  takes  18.5  min  for  the  water  to  travel  from  A  to  B, 
durinjf  which  time  the  temperature  of  the  water  will 
drop  18.5  X  0.35  =  6.5  dejf,  so  that  the  temperature 
at  B  will  be  133.5  dejf,  or  3.5  deg  above  the  minimum 
allowable  temperature.  If  the  remaining  3.5  deg  is 
divided  by  0.35  deg  per  min  rate  of  cooling,  it  is  seen 
that  there  is  an  additional  10  min  during  which  the 
pump  need  not  operate. 

Therefore,  a  complete  cycle  would  consist  of  an 
18.5-min  on  period,  and  a  10-min  off  period  for  the 
circulator.  Had  the  circulation  rate  been,  say,  one 
gpm,  it  would  take  37  min  for  the  water  to  travel 
from  A  to  B,  the  temperature  at  B  could  not  exceed 
127  deg  (37  min  X  0.35  deg  per  min  '=  13-deg  drop), 
and  the  design  condition  would  not  be  met.  This 
clearly  indicates  the  importance  of  selecting  a  pump 
of  the  proper  capacity. 

While  the  water  was  traveling  from  A  to  B,  it  also 
was  traveling  from  B  to  C.  By  using  Table  1  again, 
it  can  be  calculated  that,  when  the  pump  stops  and 
the  temperature  at  B,  as  previously  determined,  is 
133.5  deg,  the  temperature  at  C,  where  the  thermo¬ 
stat  is  located,  is  129.5  deg,  and  after  a  10-min  rest, 
the  water  at  C  has  dropped  to  121.5  deg. 

The  above  analysis  is  unnecessarily  involved  for 
solution  of  practical  problems  and  has  been  detailed 
only  to  point  up  the  basic  factors.  In  actual  practice, 
leaving  water  temperature  at  the  heater  fluctuates 
around  140  deg;  water  temperature  at  the  fixtures  is 
permitted  to  vary;  and  heat  loss  from  the  pipe  de¬ 
pends  on  the  temperature  of  the  ambient  air. 

Practical  Procedure 

Instead  of  basing  the  calculation  on  circulation  of 
the  water  up  to  the  last  branch,  it  is  usually  simpler  to 
arbitrarily  calculate  for  complete  circulation  of  all 
the  water  in  the  piping  system.  A  practical  solution 
for  the  system  in  Fig.  1  is  as  follows: 

From  Table  1,  400  ft  (l^^-inch  Type  L  copper  tub¬ 
ing)  X  0.093  gal  per  ft  =  37.0  gal,  and  400  ft  Cl¬ 
inch  tubing)  X  0.025  gal  per  ft  '=  10.0  gal,  a  total  of 
47.0  gal  in  the  system.  At  point  B,  a  drop  of 
10  deg  would  take  approximately  30  min,  since,  from 
Table  1,  21  deg  w'ould  take  60  min.  To  be  on  the  safe 
side,  if  the  system  is  designed  to  circulate  at  twice 
the  calculated  minimum  rate,  that  is,  in  15  min,  a 
pump  would  be  required  that  could  move  47.0  gal 
in  15  min,  or  3.7  gpm. 

Choosing  the  Pump 

Selection  of  a  circulating  pump  involves  not  only 
its  capacity,  in  gpm,  but  the  head  against  which  it 
must  operate.  Under  static,  non-flow  conditions,  the 
pressure  in  all  portions  of  a  domestic  hot  water  dis¬ 
tribution  system  at  a  given  elevation  is  the  same.  If, 
for  example,  the  pressure  at  the  heater  in  a  multi¬ 
story  building  is  50  psig,  then  the  pressure  in  the  hot 
water  piping  300  ft  away  at  the  same  level  is  also 
50  psig.  At  any  point  23  ft  above  the  heater,  the 
pressure  will  be  50  psig  less  the  static  head  of  23  ft 
(23  ft  '=  10  psi)  or  40  psig,  whether  the  riser  is 
directly  above  the  heater  or  300  or  1000  ft  from  it. 
Therefore,  the  system  is  completely  balanced,  and  the 


sole  head  against  which  the  circulating  pump  must 
operate  is  the  friction  developed  from  the  flow  that  it 
creates.  (The  water  flow  required  to  keep  the  system 
filled  to  all  levels,  and  to  furnish  water  at  the  fixtures 
for  u.se,  is  caused  by  the  pressure  in  the  cold  water 
supply  to  the  heater  and  does  not  enter  into  considera¬ 
tion  of  the  circulating  pump.) 

To  determine  the  pump  head  for  the  system  in 
Fig.  1,  a  friction  chart  for  copper  tubing  (Fig.  2)  is 
used.  It  can  be  seen,  upon  examination  of  the  friction 
chart,  that  the  head  lo.ss  through  lV2-inch  tubing  is 
negligible,  but  that  for  100  ft  of  %-inch  Type  L 
tubing  with  a  flow  of  3.1  gpm,  the  required  circula¬ 
tion  previously  calculated,  the  head  loss  is  1.4  psi. 
Adding  an  extra  30%  as  an  equivalent  length  of 
straight  tubing  to  allow  for  losses  in  valves  and  fit¬ 
tings,  the  total  loss  in  400  ft  of  %-inch  tubing  is 

400  ft  X  1.3  X  1.4  psi/ 100  ft  '=  7.3  psi 
7.3  psi  X  2.3  ft/psi  =  16.7  ft  of  water 
Therefore,  a  suitable  specification  might  call  for  a 
pump  to  deliver  3.1  gpm  against  a  head  of  16.7  ft. 

Multi-Loop  Systems 

More  common  than  the  simple  system  of  Fig.  1  is 
one  with  two  or  more  circulation  loops,  all  supplied 
from  a  single  heating  unit  and  all  circulated  by  a 
single  pump.  The  system  in  Fig.  3,  for  example, 
would  serve  a  building  with  two  single-story  wings. 
The  method  of  .sizing  the  pump,  which  involves  the 
consideration  of  each  loop  separately,  is  as  follows: 

Assume  all  lines  are  Type  L  copper  tube,  and  refer 
to  Table  1  for  copper  tube  capacity  data  and  to  Fig.  2 
for  friction  loss  data.  Ba.sed  on  the  IVg-inch  line  of 
Loop  1,  a  10-deg  drop  w’ill  occur  in  30  min  (Table  1) 
while  in  the  li4-inch  line  of  Loop  2,  the  drop  will 
occur  in  25  min.  Therefore,  it  can  be  assumed  that  a 
15-min  circulating  period  will  .satisfy  the  temperature 
requirements. 

SYSTEM  VOLUMES 

Loop  1  B  to  C:  200  ft  x  0.093  gal/ft  =  18.6  gal 
C  to  Z);  250  ft  x  0.025  gal/ft  =  6.2 


24.8  gal 

Circulating  rate:  24.8  gal/15  min  =  1.7  gpm 

Loop  2  B  to  E :  150  ft  x  0.066  gal/ft  =  9.9  gal 
E  toD;  76  ft  X  0.025  gal/ft  =  1.9 


11.8 

Circulating  rate:  11.8  gal/15  min  =  0.8  gpm 
Supply  Main 

AtoB:  50  ft  X  0.161  gal/ft  =  8.0  gal 
Return  Main 

D  to  F:  100  ft  X  0.044  gal/ft  =  4.4 


12.4 


Total  system  volume  =  49.0  gal 
Circulating  rate :  49.0  gai/15  min  =  3.3  gpm 

FRICTION  DROP  IN  SYSTEM 
Allowing  an  extra  30%  of  pipe  length  for  valves  and 
fittings. 
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Loop  1 

B  to  C:  200  ft  X  1.3  x  0  psi/100  ft  =  0  psi 

C  to  D:  250  ft  x  1.3  x  0.45  psi/100  ft  =  1.46  psi 

1.46  psi 

Loop  2 

B  to  E:  150  ft  X  1.3  X  0  psi/100  ft  =  0  psi 

E  to  D:  75  ft  x  1.3  x  0.1  psi/100  ft  =  0.98  psi 

0.98  psi 

Stipply  Main 

yltofi;  50ftxl  xO  p.si/100ft  =  0  psi 
Return  Main 

D  to  F :  100  ft  X  1.3  x  0.45  psi/100  ft  =  0.59  psi 

0.59  psi 

Pressure  drop  in  Loop  1,  from  B  to  I),  mu.st  be 
equal  to  the  drop  through  Loop  2,  from  B  to  D,  for 
there  can  exist  only  a  single  pressure  at  B  and  a 
single  pressure  at  D.  Since  the  drop  through  Loop  1 
was  calculated  to  be  1.46,  while  the  drop  for  Loop  2  is 
0.98  psi,  the  balancing,  or  globe,  valve  in  Loop  2  will 
have  to  be  closed  dowm  to  increase  the  pres.sure  drop 
to  equal  that  in  Loop  1. 

The  circulating  pump  mu.st  be  sized  to  circulate 
the  required  flow  against  the  total  friction  head.  This 
head  is  the  difference  in  pre.ssure,  under  circulating 
flow'  conditions,  between  the  starting  point.  A,  and  the 
terminal  jwint,  F,  and  is  the  .summation  of  individual 
drops  from  A  to  B,  B  to  C,  C  to  D,  and  D  to  F.  How'- 
ever,  it  is  necessary  to  consider  the  loss  in  only  one 
of  the  loops  in  calculating  the  drop  through  the  sys¬ 
tem.  (Addition  of  drops  through  the  various  loops  is  a 
common  error.) 

Total  drop,  for  example,  in  Fig.  3  is: 


Supply  Main  A  to  B:  0  psi 

Loop  I  5  to  C  to  D:  1.46 

Return  Main  D  to  F:  0.59 

Total:  2.05  psi 


2.05  psi  X  2.3  =  4.7  ft 

Therefore,  the  required  unit  mu.st  pump  3.3  gpm 
again.st  a  head  of  4.7  ft. 

In  some  cases,  as  in  very  large  systems  where  bal¬ 
ancing  may  be  a  problem,  two  or  more  thermostats 
may  be  employed,  wired  in  parallel  to  a  single  circu¬ 
lating  pump.  The  pump  will  operate  as  long  as  any 
one  of  the  thermostats  remains  unsatisfied.  These 
thermostats  are  installed  at  the  ends  of  the  return 


lines.  In  Fig.  3,  represents  the  normal  location  of  a 
single  thermostat;  and  T3,  locations  for  a  multi- 
thermostat  in.stallation. 

MuHi-Story  Building 

Consider  the  more  complex  distribution  system  for 
the  multi-story  building  shown  in  Fig.  4.  All  lines 
are,  again.  Type  L  copper  tubing.  From  Table  1, 

SYSTEM  VOLUMES 

Supply  Main  A  to  B:  90  ft  x  0.247  =  22.3  gal 
B  to  C:  50  ft  X  0.161  =  8.0 
CtoD:  50  ft  X  0.093  =  4.6 
DtoE:  50  ft  X  0.066=  3.3 
£■  to  F;  100  ft  X  0.044  =  4.4 

42.6  gal 

Return  Main  G  to  H :  100  ft  x  0.025  =  2.5  gal 
HtoJ:  50  ft  X  0.025=  1.3 
J  toK:  50  ft  X  0.044  =  2.2 
KtoL  :  50  ft  X  0.044=  2.2 
LtoM:  50  ft  X  0.044=  2.2 

10.4  gal 

Risers  B  to  L:  60  ft  x  0.044  =  2.6  gal 

CtoK:  60  ft  X  0.093=  5.5 
DtoJ:  60  ft  X  0.066=  4.0 
EtoH:  60  ft  X  0.044=  2.6 
FtoG;  40  ft  X  0.044=  1.8 

16.5  gal 

Total  system  volume  =  69.5  gal 

It  takes  18  min  for  the  water  at  the  farthest  point 
in  the  supply  sy.stem,  point  G,  to  drop  10  deg,  since, 
from  Table  1,  there  is  a  33  deg  per  hr  drop  in  a  one- 
inch  line.  Therefore,  a  safe  design  would  be  based 
on  circulating  the  entire  system  in  10  min  (approxi¬ 
mately  half  of  18  min)  so  that  the  pumping  rate  is 

69.5  gal/ 10  min  =  7.0  gpm. 

Obviously,  all  of  the  water  that  is  circulated  must 
pass  through  one  of  the  five  risers.  For  the  sake  of 
simplifying  calculations^,  it  may  be  assumed  that  flow 
is  equally  divided  between  them.  Although  quite  arbi¬ 
trary,  the  assumption  is  justified  because  it  cannot 
be  predicted  how’  the  flow  will  actually  be  divided 
after  the  system  is  balanced.  A  theoretically  very 
accurate  analysis,  involving  the  equating  of  pressure 
drops  through  various  sections  that  terminate  in  a 
common  point,  could  be  made,  of  course,  but  the  work 
would  be  tedious  and  is  not  at  all  necessary,  for  there 


Fig.  3.  Two-loop  circulating  sys¬ 
tem.  Thermostats  T2  and  T3  are 
utilized  in  multi-thermostat  in¬ 
stallations  only. 
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TABLE  I— CAPACITY  AND  HEAT-LOSS  DATA  FOR 
WATER-FILLED  INSULATED  PIPE 


Nominal 

Volume 

Heat  Loss,* 

Temp.  Drop, 

Pipe 

Gal  per 

Bfu  per  Hr  per 

deg  F 

Size,  In. 

Lin.  R 

Lin.R 

per  Hr 

TYPE  L  COPPER  TUBING 

'/2 

0.012 

8.2 

80 

Vs 

0.018 

9.3 

62 

y4 

0.025 

10.2 

49 

1 

0.044 

12.0 

33 

l'/4 

0.066 

13.9 

25 

l'/2 

0.093 

15.8 

21 

2 

0.161 

20.0 

15 

2'/2 

0.247 

22.6 

10 

3 

0.354 

26.7 

9 

3'/2 

0.478 

30.3 

7.6 

4 

0.623 

33.8 

6.5 

SCHEDULE  40  STEEL  PIPE 

(May  be  used  for  IPS 

BRASS  PIPE) 

'/2 

0.016 

10.0 

77 

Va 

0.028 

11.5 

50 

1 

0.045 

13.5 

36 

l'/4 

0.078 

16.0 

25 

l'/2 

0.106 

18.6 

21 

2 

0.174 

20.5 

14 

2'/2 

0.249 

25.0 

12 

3 

0.384 

31.0 

10 

3'/2 

0.514 

32.0 

7.5 

4 

0.661 

35.0 

6.4 

*  Heaf  loss  per  linear  foot  based  on  data  in  "Industrial  Insulations 
Manual"  published  by  Owens-Corning  FIberglas  Company.  Data 
based  on  pipe  temperature  of  140  deg  F,  ambient  temperature  of 
70  deg,  Insulation  thermal  conductivity  of  24  Btu-Inch  pr  (hr) 
(sq  ft)  (deg  F)  at  75  deg,  similar  to  Fiberglas.  Insulation  thickness, 
'/}  inch. 

is  ample  leeway  in  the  system  to  correct  for  minor 
imbalances. 

For  the  system  in  Fig.  4,  the  flow  i>er  riser,  then, 
is  7.0  gpm  -i-  5  =  1.4  gpm. 

In  calculating  system  head,  the  longest  loop  is  used 
(A-F-G-M  in  Fig.  4).  While  the  longest  loop  does  not 
necessarily  have  the  largest  friction  loss,  the  possible 
error  in  a.ssuming  that  it  does  is,  in  most  cases,  neg¬ 
ligible.  Allowing  an  extra  30%  length  of  piping  as  an 


equivalent  for  losses  in  valves  and  fittings,  from  Fig. 
2,  friction  heads  are  as  follows : 

A  to  B  inches,  7.0  gpm) : 

90  ft  X  1.3  X  0  psi/100  ft  =  0  psi 

B  to  C  (2  inches,  5.6  gpm) : 

50  ft  X  1.3  X  0  psi/100  ft  =  0 

C  to  D  (1%  inches,  4.2  gpm) : 

50  ft  X  1.3  X  0.1  psi/100  ft  =  0.07 
D  to  E  (1%  inches,  2.8  gpm) : 

50  ft  X  1.3  X  0.12  psi/100  ft  =  0.08 
E  to  G  (1  inch,  1.4  gpm) : 

140  ft  X  1.3  X  0.10  psi/100  ft  =  0.18 
G  to  H  (%  inch,  1.4  gpm) : 

100  ft  X  1.3  X  0.40  psi/100  ft  =  0.52 
H  to  J  (%  inch,  2.8  gpm) : 

50  ft  X  1.3  X  1.20  psi/100  ft  =  0.78 
J  to  K  {1  inch,  4.2  gpm) : 

50  ft  X  1.3  X  0.70  psi/100  ft  =  0.46 
A  to  L  (1  inch,  5.6  gpm) : 

50  ft  X  1.3  X  1.00  psi/100  ft  =  0.65 
L  to  M  (1  inch,  7.0  gpm) : 

50  ft  X  1.3  X  1.50  psi/100  ft  =  0.08 

Total  pressure  loss  =  3.72  psi 

and  3.72  psi  X  2.3  =  8.6  ft.  Therefore,  the  required 
pump  .should  handle  7.0  gpm  at  8.6-ft  head. 

Advantage  of  Intermittent  Pump  Operation 

All  of  the  examples  presented  have  been  worked 
out  on  the  basis  of  intermittent  pump  operation.  In 
at  least  one  commonly  used  de.sign  procedure,  the 
pump  is  assumed  to  run  continuously,  with  no  provi¬ 
sion  for  automatic  shut-off  and  start.  The  objection 
that  may  be  raised  to  this  latter  type  of  installation 
is  that  there  is  usually  no  saving  in  pump  size  in¬ 
volved,  and  therefore  no  offsetting  advantage  for  the 
obvious  disadvantage  of  running  a  pump  continu¬ 
ously.  In  addition,  in  a  system  employing  a  thermo¬ 
stat,  actual  pump  operation  will  be  of  even  shorter 
duration  than  calculated,  due  to  the  fact  that  every 
time  a  fixture  is  used,  new  hot  water  is  drawn  into 
the  system.  At  any  particular  time,  the  water  in  any 
part  of  the  supply  main  up  to  the  la.st  take-off  may 
well  be  at  a  higher  temperature  than  the  theoretical, 
resulting  in  the  thermostat’s  upper  temperature  set¬ 
ting  being  satisfied  that  much  sooner,  and  shutting 
off  the  pump  after  a  relatively  short  running  period. 


Fig.  4.  A  more  complex  distri¬ 
bution  system,  such  as  one 
would  find  in  a  multi-story 
building. 
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General  Considerations  in  Piping  Layout 

A  distribution  system  is  seldom  so  simple  as  to 
permit  the  supply  main  and  return  line  to  follow  a 
route  which  will  result  in  short  branches  to  each 
jrroup  of  fixtures.  More  commonly,  secondary  loops 
must  be  run  from  the  mains.  Figure  5  shows  two 
types  of  secondary  loops. 

Loop  A  takes  its  supply  from  the  supply  main  and 
returns  to  the  circulating  main.  Loop  B  routes  the 
supply  main  itself  to  the  point  of  u.se.  Loop  A  is  the 
more  economical  in.stallation,  generally,  because  pipe 
sizes  will  normally  be  smaller.  Supply  and  return  lines 
of  IxK)p  A  need  be  large  enough  only  for  the  fixtures 
ser\'ed;  in  Loop  B  the  full  main  size  must  be  main¬ 
tained. 

Loop  B  has  a  very  important  advantage  over  Loop 
A,  however,  in  that  no  complicated  balancing  is  re¬ 
quired,  so  that  proper  circulation  is  assured  at  all 
times.  This  is  of  particular  importance  where  a 
great  number  of  loops  are  involved  (making  balanc¬ 
ing  very  difficult)  or  where,  for  example,  piping  is 
located  in  an  area  where  it  would  be  subjected  to 
possible  freezing  unle.ss  positive  circulation  were 
maintained. 

Branch  C  represents  a  branch  with  no  circulating 
line,  obviou.sly  the  lea.st  expensive  method  of  running 
from  supply  main  to  fixture.  When  this  may  be  used 
depends  on  the  designer’s  willingness  to  accept  a 
time-delay  in  obtaining  hot  water  by  first  emptying 
the  cooled  water  in  the  branch.  Table  2  gives,  for 
various  pipe  .sizes,  the  time  it  takes  to  empty  a  branch 
line  when  a  fixture  is  turned  on. 


Fig.  5.  Types  of  secondary  loops  and  branches. 


TABLE  2— FLOW  TIME  IN  PIPE 


Nominal  Pipe 

Size,  In. 

Fixture 

Lavatory 
(3  gpm) 

Service  Sink,  Bath  or  Shower 
(5  gpm) 

Time  to  empty 
discharge  from 

10  ft  of  pipe  or  tubing  by 
a  plumbing  fixture,  seconds* 

'/z 

3.0 

2.0 

% 

6.0 

3.0 

1 

9.0 

5.0 

l'/4 

16.0 

9.0 

I'/z 

20.0 

12.0 

*  Based  on  maximum  rates  ol  discharge  tor  each  fixture.  Actual 
emptying  time  will  be  longer  when  fixture  is  not  wide  open:  if  faucet 
Is  not  turned  fully  on,  If  volume  control  Is  placed  on  shower  head, 
or  aerator  on  lavatory  outlet.  It  has  been  suggested  that,  for 
practical  purposes,  the  tabular  values  be  increased  by  50%. 


If  one  were  running  a  hot  water  line  to  the  private 
lavatory  in  an  executive’s  office  it  would  certainly  be 
justified  to  use  the  supply  branch  or  loop  that  would 
eliminate  as  much  delay  in  availability  of  hot  water 
as  possible.  On  the  other  hand,  for  a  branch  serving 
a  slop  sink  a  considerable  delay  might  be  acceptable. 

Sizing  the  Lines 

Supply  piping  is  sized  by  any  one  of  the  standard 
methods  which  are  based  on  permissible  friction  loss 
for  the  required  flows.  Sizing  the  return  main  is  not 
quite  .so  routine. 

It  is  desirable,  of  course,  that  return  piping  be  as 
small  as  possible.  However,  too  small  a  line  may  have 
so  large  a  friction  drop  as  to  require  an  inordinately 
large  circulating  pump.  It  becomes,  therefore,  a  mat¬ 
ter  of  weighing  additional  cost  due  to  increasing  pipe 
size,  including  both  initial  installation  cost  and  the 
increased  annual  cost  of  the  heat  loss  from  this  larger 
line,  against  the  greater  initial  and  operating  costs 
of  a  larger  pump.  Practically  speaking,  however,  the 
designer  will  avoid  involving  himself  in  lengthy 
analy.ses  of  this  nature;  experience  will  teach  him  to 
recognize  what  is  a  rea.sonable  pump  horsepower  for 
a  given  type  of  installation.  It  may  be  stated  as  a 
general  and  very  arbitrary  rule  that  the  return  main 
will  be  half  the  size  of  the  supply  main  served,  for 
supplies  up  to  and  including  2  inche.s,  and  somewhat 
le.ss  than  half  the  size  for  larger  .supply  mains. 

Pipe  Layout  for  Larger  Systems 

Multi-.story  structures,  apartments,  office  buildings, 
and  re.search  laboratories,  having  a  number  of  hot 
water  risers,  lend  them.selves  to  circulating  systems 
of  the  types  illustrated  in  Fig.  4  and  Fig.  6. 

Figure  6(a)  might  represent  an  office  building  with 
two  risers,  P,  and  Pj,  supplying  groups  of  lavatories 
on  each  floor.  By  tying  these  lines  together  below  the 
top-most  floor  and  using  the  return  riser,  Pg  to  feed 
service  sinks  on  each  floor,  economy  of  piping  is 
achieved.  P,  has  to  be  considered  when  sizing  either 
Pi  or  Pj.  The  service  sinks  on  Pg  most  probably  will 
impose  no  additional  load  on  the  supply  risers,  due 
to  non-concurrence  of  u.sage. 

However,  were  P,  supplying  groups  of  fixtures  .such 
as  lavatories,  it  might  require  an  increase  in  size  of 
Pi  or  Pj,  perhaps  making  this  type  of  distribution 
economically  impractical.  In  such  cases  a  system 
similar  to  that  shown  in  Fig.  6(b),  where  the  return 
riser  is  not  made  to  serve  as  a  supply  line,  might  be 
used. 

In  Fig.  4  is  represented  a  typical  apartment  build¬ 
ing  wherein  the  main  hot  water  supply  is  run  to  an 
upper  story  and  distributed  to  the  various  downfeed 
risers,  these  then  being  gathered  into  a  common  re¬ 
turn  main  in  the  cellar.  Basically  similar  to  this  would 
be  a  system  with  the  main  supply  line  in  the  cellar, 
upfeed  risers,  and  a  return  main  at  the  tops  of  the 
risers,  all  as  shown  in  Fig.  6c.  This  latter  layout 
requires  that  one  of  the  risers  serve  as  part  of  the 
return  system.  This  dowmfeed  return  riser,  also,  may 
serv^e  to  supply  fixtures  or  may  be  a  return  line  only. 

As  between  the  systems  of  Figures  4  and  6c,  the 
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choice  depends  on  relative  cost.  It  frequently  happens  return  riser. 

that  the  downfeed  risers  of  Fig.  4  will  be  somewhat  Note,  in  Fig.  6  a,  b,  c  and  d  that  shut-off  valves  are 
smaller  than  the  upfeed  risers  of  Fig.  6c,  because  shown  at  both  ends  of  each  riser.  The  valve  at  the 

in  a  downfeed  line  the  pressure  drop  due  to  pipe  fric-  connection  to  the  return  main  must  be  either  a  globe 

tion  is  more  than  made  up  by  the  gain  in  static  head,  valve  or  a  special  type  of  balancing  valve.  This  valve 

whereas  in  an  upfeed  riser,  static  and  friction  losses  permits  balancing  the  system  pressures,  assuring 

are  additive.  proper  circulation  through  each  loop.  In  cases  where 

In  many  instances,  building  con.struction  will  not  the  additional  cost  can  be  absorbed,  and/or  v/here 

permit  a  horizontal  water  main  to  be  installed  at  any  frequent  riser  shut-downs  may  be  encountered,  as  in 

floor  above  the  basement.  Then  there  is  no  alternative  a  research  laboratory,  it  is  good  practice  to  furnish  a 

to  the  relatively  expensive  system  shown  in  Fig.  ttate  valve  in  addition  to  and  adjacent  to  the  globe, 

6d,  where  each  supply  riser  requires  a  companion  making  it  unnecessary  to  u.se  the  balancing  valve  for 
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Rg.  7.  Typical  characteristic 
curves  for  in-line  circulating 
pumps. 


Delivery,  gallons  per  minute 


shut-off.  Thus,  once  the  system  has  been  balanced,  it 
need  not  be  disturbed. 

In  multi-ri.ser  systems  similar  to  that  shown  in 
Fig.  4,  some  designers  will  call  for  a  check  valve  on 
each  riser  runout  to  the  return  main  for  the  purpose 
of  preventing  “reverse”  or  “back”  flow  from  the 
return  main  into  the  risers  when  water  is  being 
drawn  from  one  of  the  riser  branches.  Such  back- 
flow  undoubtedly  occurs  in  sy.stems  of  this  type,  but 
should  not  be  considered  as  objectionable.  While  the 
water  in  the  return  main  may  be  at  a  slightly  lower 
temperature  than  that  in  the  supply  main  and  risers, 
it  is  still  within  acceptable  limits.  In  addition,  any 
water  thus  drawn  from  the  return  main  would  have 
to  be  .supplied  from  the  other  ri.sers  (since  the  return 
main  itself  will  have  a  check  valve  at  the  circulating 
pump)  and  will  repre.sent  only  a  small  portion  of  the 
water  flow  to  the  fixture  due  to  the  greater  frictional 
resistance  encountered  in  the  rever.se  flow  (the  result 
of  longer  flow  path,  smaller  piping,  and  the  riser  bal¬ 
ancing  valves) . 

Where  they  occur,  hot  water  mains  (supply  or  re¬ 
turn)  near  the  top  floor  have  been  shown  below  the 
top-most  fixtures.  This  permits  air  to  be  discharged 
from  the  .sy.stem  through  those  fixtures,  which  are 
high  points  of  the  systems.  Generally,  this  is  not  at 
all  objectionable.  However,  should  air  discharge 
through  the  fixtures  be  considered  undesirable  for 
any  reason,  perhaps  becau.se  it  may  cause  sputtering, 
the  main  would  be  be  run  at  the  ceiling  of  the  top 
story,  and  an  automatic  air  vent  be  installed  at  the 
high  point. 

The  Pump  and  its  Controls 

For  smaller  systems,  the  most  familiar  pump  is  the 
in-line  unit,  supported  primarily  by  the  piping.  Addi¬ 
tional  support  is  furnished  only  if  the  lines  are  too 
.small  or  the  pump  too  large.  Figure  7  .shows  the  char¬ 
acteristic  curves  for  a  family  of  such  pumps.  While 
horsepowers  for  these  in-line  pumps  go  as  high  as  3/4, 
the  smaller  units,  of  only  1/12  and  1/6  hp,  are  applica¬ 
ble  to  an  amazingly  large  number  of  cases. 

For  in.stallations  requiring  pumps  of  larger  capac¬ 
ity,  the  close-coupled  base-mounted  centrifugal  unit. 


standard  with  most  pump  manufacturers,  is  normally 
used.  Many  designers  prefer  these  base-mounted 
pumps  to  the  in-line  type  where  required  horsepowers 
run  1/2  or  larger.  Whereaver  possible,  a  speed  of 
1750  rpm  should  be  u.sed  in  preference  to  3500  be¬ 
cause  of  the  former’s  le.ss  noisy  operation  and  lower 
maintenance. 

The  automatic  control  used  for  operation  of  the 
circulating  pump  is  usually  an  electric  immersion 
type  thermostat,  selected  with  a  suitable  operating 
range  and  differential.  Generally,  an  operating  differ¬ 
ential  of  10  deg  F  between  pump  start  and  stop  will 
be  ample.  The  operating  range  must  be  sufficiently 
wide  to  allow  for  field  adjustment  to  obtain  proper 
operation  of  the  sy.stem.  The  upper  limit  should  be  at 
least  140  deg  and  the  lower  about  110  to  120  deg. 
(One  frequently  used  thermostat  has  a  range  of  80  to 
240  deg.) 

Conclusion 

The  layout  of  a  domestic  hot  water  circulation  sys¬ 
tem  while  ba.sed  on  certain  engineering  principles, 
is  to  a  very  great  extent  a  matter  of  judgment  on 
the  part  of  the  designer.  Basically,  he  must  consider 
which  layout,  at  the  least  cost  in  piping,  will  fulfill 
all  of  the  requirements  of  good  design. 

In  sizing  the  circulating  pump,  these  factors  are 
to  be  considered : 

1.  Water  volume  in  piping  system  to  be  circulated, 

2.  Permissible  time  for  this  circulation  to  occur 
(thus  determining  the  gpm  rate  of  flow),  and 

3.  The  pump  head,  which  is  nothing  more  than  the 
friction  in  the  piping  system  caused  by  the  pump. 
Where  there  is  more  than  one  loop,  the  friction  head 
for  only  one,  that  with  the  largest  drop,  need  be  con¬ 
sidered,  since  after  balancing,  all  of  the  loops  will 
have  equal  drops. 

Pin-point  accuracy  in  making  piping  length  take¬ 
offs  and/or  head  loss  calculations  is  not  necessary. 
Likewise,  it  is  quite  in  order  to  make  such  assump¬ 
tions  as  will  simplify  and  shorten  the  calculations; 
the  pump-piping  system  will  accommodate  itself  to 
actual  conditions. 
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A  Report  from  the  Annual  Meeting  in  Chicago 
of  Consulting  Enginers  Council's  Board  of  Directors: 


Consultants  Build  an  Advocate 


CEDRIC  R.  ACHESON 

Consulting  Mechanical  and  Electrical  Engineer 
Syracuse,  New  York 

First  Vice-President,  Consulting  Engineers  Council 


ON  MANY  OCCASIONS,  members 
of  our  profession  have  tried 
to  tell  a  friend  or  a  newspaper 
man  what  a  consulting  engineer 
is.  In  most  cases,  the  reply  has 
been  a  confused  “Oh,  you  must  be 
an  architect!” 

The  Annual  Meeting  of  the 
Board  of  Directors  of  Consulting 
Engineers  Council,  convened  May 
4-6  in  Chicago,  recorded  progress 
on  the  long  road  on  which  the  con¬ 
sulting  engineer  has  embarked  to 
establish  his  professional  identity 
in  the  minds  of  the  client  and  the 
public. 

Technological  advances  that 
have  revolutionized  the  building 
industry  in  the  last  few  decades 
have  been  made  possible,  in  no 
small  part,  by  many  consulting 
mechanical  engineers  who  have 
contributed  their  talents  to 
ASHRAE,  ASME,  and  other  tech¬ 
nical  societies.  These  societies 
have  been  invaluable  to  the  tech¬ 
nical  side  of  the  consulting  engi¬ 
neering  profession,  but,  with  the 
exception  of  ASCE,  these  soci¬ 
eties,  for  the  most  p>art,  have  left 
the  business  aspects  of  our  profes¬ 
sion  untouched. 

In  the  years  following  World 
War  II,  many  consulting  engi¬ 
neers,  faced  with  problems  of  ris¬ 
ing  costs  and  the  encroachments 
of  non-professional  competition, 
began  to  realize  that,  as  business 
men,  they  had  to  pool  their  re¬ 
sources  to  maintain  their  inde¬ 
pendence.  This  realization  ac¬ 
counts  for  the  birth  and  remark¬ 
able  growth  of  Consulting  Engi¬ 
neers  Council. 

The  first  germs  of  desire  to 
form  consulting  engineering  as¬ 


sociations  undoubtedly  develoi>ed 
in  chapter  meetings  of  ASHRAE 
and  the  founder  societies.  The 
consulting  engineers’  discussions 
about  the  technicalities  of  air  mo¬ 
tion,  or  boilers,  or  air  condition¬ 
ing  equipment  .soon  changed  to 
problems  of  getting  the  w'ork  out, 
of  supervision  of  construction,  of 
running  the  offices,  of  “free  engi¬ 
neering,”  and  the  like.  In  these 
discu.ssion.s,  the  consultants  found 
that  their  problems  were  mutual 
and  urgent.  In  the  course  of  these 
informal  conversations,  and  at 
several  widely  scattered  meetings 
throughout  the  country,  it  was 


proposed  that  consultants  start  an 
association  to  help  solve  their 
common  problems. 

Soon,  local  consulting  engineer¬ 
ing  associations  began  springing 
up  all  over  the  country.  In  1956, 
ten  of  these  met  in  St.  Louis  and 
agreed  to  form  a  federation,  the 
Consulting  Engineers  Council.  At 
last  May’s  meeting.  The  Practic¬ 
ing  Engineers  and  Surveyors  As¬ 
sociation  of  Wyoming  became  the 
33rd  group  to  affiliate. 

CEC  is  set  up  to  handle  the 
business  problems  of  consulting 
engineers,  the  independent  profes¬ 
sional  engineers  in  private  prac¬ 
tice.  CEC  is  directed  only  by  con¬ 
sulting  engineers.  State  a.ssocia- 
tions,  which  it  represents,  are 
composed  only  of  principals  or 
partners  or  owners  who  operate 
these  busine.sses.  There  exists  no 


CEC  officers  elected  May  5  are,  left  to  right:  George  J.  Toman,  Mandan, 
N.D.,  secretary;  Hueston  M.  Smith,  St.  Louis,  Mo.,  Immediate  past  presi¬ 
dent;  Harold  P.  King,  Sherman  Oaks,  Calif.,  president;  Cedric  R.  Acheson, 
Syracuse,  N.Y.,  first  vice-president  (author  of  the  above  report);  Geo.  W. 
Poulsen,  Jr.,  Salt  Lake  City,  treasurer;  and  Sanford  K.  Foshoft,  Muscatine, 
Iowa,  second  vice-president. 
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Cedric  Robert  Acheson  received  his 
BSME  from  Cornell  University  in  1933,  and 
obtained  his  MSME  from  Syracuse  Univer¬ 
sity  in  1934.  From  1934  until  1941,  he  was 
a  partner  of  Acheson  and  Acheson,  Con¬ 
sulting  Engineers,  was  with  J.  G.  White 
Engineering  Corporation  until  mid- 1 943, 
and  from  then  until  1945  was  employed  by 
Chance-Vought  Aircraft,  Division  of  United 
Aircraft,  Bridgeport,  Conn.  In  1945  he 
returned  to  private  practice  as  a  consult¬ 
ing  engineer,  specializing  in  mechanical 
and  electrical  design  for  buildings.  A  past 
president  of  Central  New  York  chapter, 
ASHRAE,  Mr.  Acheson  Is  also  past  presi¬ 
dent  of  the  Association  of  Consulting  En¬ 
gineers  of  Upstate  New  York. 


conflict  of  intere.st  with  technical 
.societies  as  technical  subjects  are 
not  part  of  CEC’s  objectives.  Pro¬ 
fessional  ethics  are  discussed  only 
insofar  as  they  affect  the  enf?i- 
neer  in  private  practice. 

What  are  some  of  the  business 
problems  that  CEC  handles?  CEC 
has  produced  a  hand.some  bro¬ 
chure,  Framework  for  the  Fu¬ 
ture,  which  explains  with  dignity 
and  clarity  the  story  of  America’s 
consulting  enjrineerinp  profes¬ 
sion.  It  explains  the  consultants’ 
special  skills;  tells  when  a  client 
should  use  a  con.sultinK  engi¬ 
neer;  de.scribes  the  various  fields 
of  practice  in  which  the  con¬ 
sultant  operates;  explains  how 
to  select  him,  how  to  work  with 
him,  and  how  he  is  paid  for  his 
services.  Rt*ciuests  for  this  bro¬ 
chure  have  been  received  from 
individuals,  manufacturers,  gov¬ 
ernment  officials,  and  others,  not 
only  in  this  country  but  overseas. 

Contract  Documents  Available 

Consultants  who  obtain  their 
commissions  directly  from  owners 
have  long  felt  a  need  for  contract 
documents  applicable  to  consult¬ 
ing  engineers.  In  Chicago,  it  was 
announced  that  all  contract  docu¬ 
ments,  except  the  mechanical- 
electrical  special  conditions,  are 
now  available  from  CEC  and  are 
being  used.  The  mechanical-elec¬ 
trical  special  conditions  docu¬ 
ments  will  be  published  this  year. 

These  documents,  developed  re¬ 
cently  by  members  of  CEC,  are 
clear  and  concise  and  set  up  on 
modern  methods  of  specification 


writing.  They  represent  a  great 
step  forward  for  the  consulting 
engineering  profession.  Docu¬ 
ments  are  available  to  consulting 
engineers  at  nominal  cost  upon 
application  to  CEC’s  national  of¬ 
fice  at  322  Reisch  Building^ 
Springfield,  Ill. 

CEC  is  waging  a  strong  battle 
to  advance  the  cause  of  private 
engineering.  Conferences  with 
federal  government  officials  have 
re.sulted  in  policy  statements  con¬ 
cerning  the  methods  of  engaging 
consulting  engineers  on  govern¬ 
ment  work  that  are  approved  by 
CEC.  The  idea  that  government 
work  should  be  done  by  private 
firms  is  being  pressed  constantly. 
In  all  likelihood,  many  commis¬ 
sions  received  in  the  recent  past 
and  more  that  will  be  received  in 
the  future,  as  for  example,  the 
design  of  a  heating  and  ventilat¬ 
ing  system  for  a  nearby  armed 
services  base,  are  the  result  of  the 
excellent  work  done  in  Washing¬ 
ton  by  representatives  of  CEC. 

CEC’s  Legislative  Action  Com¬ 
mittee  is  doing  an  excellent  job  in 
keeping  con.sulting  engineers 
abrea.st  of  the  many  bills  relating 
to  our  profession  that  come  before 
Congress.  In  the  past  year, 
twenty-four  such  bills  have  been 
brought  to  our  attention.  In  Chi¬ 
cago,  it  was  announced  that  the 
registration  laws  in  Ohio  and 
Michigan  had  been  declared  un¬ 
constitutional  by  a  Michigan  dis¬ 
trict  court  on  the  basis  that  “the 
public’’  was  not  clearly  defined. 
CEC  is  following  problems  of  this 
nature  very  closely  so  as  to  keep 
its  members  advised,  that  the 
combined  concern  of  all  consulting 
engineers  may  be  known  in  the 
state  legislatures  and  in  Congress. 

Engineering  services  rendered, 
and  fees,  especially  for  those  en¬ 
gaged  in  interprofessional  work, 
are  a  constant  cause  of  discussion 
and  activity  by  CEC.  Engineer- 
Owner  and  Architect-Engineer 
agreement  forms  are  now  avail¬ 
able  from  CEC.  Several  of  the 
state  associations  have  developed 
manuals  which  go  into  consider¬ 
able  detail  on  these  matters.  It 
was  reported  at  the  Chicago  meet¬ 
ing  that  grass-roots  activity  with 
local  associations  of  architects  is 
springing  up  throughout  the 


country.  For  in.stance,  in  Mon¬ 
tana,  an  across-the-board  increase 
in  fees  has  been  worked  out  at 
meetings  with  the  Association’s 
AIA  counterpart. 

New  Catalog  Numbering  System 

Several  CEC  committees  are  de¬ 
veloping  special  tools  for  the  con¬ 
sulting  engineer,  such  as  account¬ 
ing  systems  and  cost-control  sys¬ 
tems.  One  committee,  working 
with  the  Producers’  Council,  is 
developing  a  badly  needed  catalog 
numbering  system  for  filing  engi¬ 
neering  catalogs.  This  will  be 
greatly  expanded  beyond  the  cur¬ 
rent  AIA  system  and  will  be  de¬ 
signed  for  engineering,  rather 
than  architectural  uses.  For  in¬ 
stance,  instead  of  lumping  boil¬ 
ers,  fans,  power  plant  equipment, 
etc.,  into  one,  small  grouping,  the 
system  will  permit  indexing  these 
items  in  much  greater  detail. 

A  highlight  of  the  Annual 
Meeting  in  Chicago  was  the 
awarding  of  certificates  to  win¬ 
ners  of  the  Engineers’  Technical 
and  Product  Literature  Competi¬ 
tion,  sponsored  jointly  by  CEC 
and  Producers’  Council,  Inc.  This 
competition,  initiated  in  recogni¬ 
tion  of  the  importance  of  the  con¬ 
sulting  engineer  in  the  construc¬ 
tion  industry  and  the  need  for 
manufacturers’  literature  which 
meets  his  specialized  require¬ 
ments,  elicited  254  entries  from 
113  manufacturers  and  trade  as¬ 
sociations.  First,  second,  and  third 
prizes  were  awarded  for  (1)  the 
best  building  product  literature 
published  by  associations  of  pro¬ 
ducers  and  distributed  generally 
to  the  consulting  engineering  pro¬ 
fession;  (2)  literature  offering 
technical  information  relating 
specifically  to  the  product  of  a 
single  manufacturer;  (3)  pro¬ 
motional  literature;  and  (4)  space 
advertising  directed  primarily  at 
the  consulting  engineer.  The  com¬ 
petition  will  be  repeated  every 
two  years. 

It  was  announced  that  a  second 
printing  of  the  Manual  of  Practice 
is  now  on  the  presses.  The  Man¬ 
ual,  which  describes  most  of  the 
facets  of  a  consulting  engineer’s 
operation,  has  been  described  in 
{Concluded  on  page  1^7) 
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Air  Conditioning  tho  B-58 

A  Progress  Report 


J.  I.  KOGER 

Group  Engineer 
Thermodynamics  Group 


W.  B.  BENNETT 

Senior  Design  Engineer 
Thermodynamics  Group 


Convair,  A  Division  of  General  Dynamics  Corp. 
Fort  Worth,  Texas 


The  requirements  for  air  conditioning  the  B-58,  and  the 
system  designed  to  fulfill  those  requirements  are  de¬ 
scribed  in  the  following  pages.  This  progress  report 
includes  the  highlights  of  developing  a  proposed  air 
conditioning  system  into  an  operational  part  of  the 
airplane,  and  the  improvements  made  as  a  result  of 
flight  testing. 

¥n  the  air  conditioning  system  design  for  the 

B-58,  America’s  first  bomber  capable  of  sustained 
supersonic  flight,  Convair  encountered  and  success¬ 
fully  resolved  many  of  the  problems  which  the 
industry  must  face  for  successful  manned  flight 
at  higher  supersonic  and  hypersonic  speeds. 

The  B-58  is  a  three-place  modified  delta  wing 
bomber,  powered  by  four  individually  mounted  J-79 
turbo  jet  engines.  The  airplane  is  a  radical  departure 
from  previous  bombers  in  that  it  is  built  in  two 
pieces;  these  are  the  return  component,  which  is  the 
upp>er  portion  or  airplane  itself,  capable  of  independ¬ 
ent  flight,  and  the  underslung  pod.  The  pod  may  con¬ 
tain  equipment  for  a  number  of  uses,  such  as  fuel 
tanks,  electronic  gear,  photographic  equipment,  or  a 
warhead. 


The  B-58  is  the  first  airplane  to  have  been  built 
under  the  Weapons  Systems  concept.  This  places  the 
responsibility  for  procurement  and  integration  of 
all  subsystems  and  equipment  on  the  prime  or  air¬ 
frame  contractor,  in  this  case  Convair.  Only  the  prime 
contractor  deals  directly  with  the  Air  Force  as  the 
procuring  agency.  All  other  companies  providing 
equipment  or  subsystems  deal  with  the  prime  con¬ 
tractor.  In  the  case  of  the  B-58,  only  General  Elec¬ 
tric,  as  prime  contractor  for  the  engines,  deals  di¬ 
rectly  with  the  Air  Force,  as  does  Convair. 

An  exhaustive  evaluation  of  design  proposals  from 
qualified  vendors  resulted  in  the  selection  of  Hamil¬ 
ton  Standard  Division  of  United  Aircraft  as  the  Air 
Conditioning  System  Vendor.  Hamilton  Standard  has 
the  prime  responsibility  for  designing  and  providing 
the  basic  components  of  the  system.  Although  often 
referred  to  as  refrigeration  packages,  the  system  as 
provided  is  not  actually  a  package  but  a  number  of 
individual  components  which,  when  integrated  with 
Convair-designed  ducting,  electrical  harnesses,  struc¬ 
tural  mountings,  etc.,  form  the  complete  system. 

The  task  for  which  the  B-58  system  is  designed  and 
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intended  is  much  more  than  the  term  air  conditioning 
mi^ht  imply.  The  system  performs  many  functions. 
Primarily  it  pressurizes  the  crew  compartment,  .some 
units  of  electronic  equipment,  and  the  fuel  tanks;  it 
cools,  (or  in  some  in.stances,  warms),  the  crew  mem¬ 
bers,  the  electronic  equipment,  and  the  .structure; 
and  it  removes  rain  from  the  pilot’s  wdnd.shield,  fopr 
or  fro.st  from  side  the  pilot’s  enclosure,  and  ice 
from  the  engine  inlets.  In  addition,  the  warm  air 
manifold  has  the  .secondary  purpose  of  .serv'inpr  as  the 
enprine  starter  air  manifold. 

The  design  objectives  for  the  development  of  the 
air  conditioning  .system  were  simple  enough;  in.stall 
a  system  capable  of  the  functions  previously  men¬ 
tioned  requiring  the  smallest  weight  conceivable, 
the  lowest  drag,  and  the  least  quantity  of  engine 
bleed  air. 

The  evaluation  of  the  be.st  configuration  for  the 
least  over-all  airplane  penalty,  e.g.,  the  optimization 
of  the  system,  is  done  by  Convair  on  an  equivalent 
weight  basi.s.  All  parameters  .such  as  ram  air  drag, 
engine  thru.st  loss  due  to  bleed  air  u.sage,  and  weight 
of  water  carried  over  part  of  a  mi.ssion  can  be  carried 
as  equivalent  weight,  when  the  effect  on  range  is 
integrated  over  the  entire  mi.ssion.  When  added  to 
the  actual  .system  weight  this  gives  a  total  equiva¬ 
lent  weight  for  one  particular  .sy.stem  over  one  par¬ 
ticular  flight  regime.  When  this  procedure  is  u.sed 
for  a  number  of  typical  airplane  missions,  the  result¬ 
ing  penalties  can  be  comiwred,  and  if  the  airplane 
function  is  sufficiently  well  defined  the  optimum 
sy.stem  can  be  selected. 

In  addition  to  the  weight,  drag,  and  bleed  air  con¬ 
siderations,  .safety  was  a  prime  requirement  in  for¬ 
mulating  the  design.  The  .safety  and  well  being  of  the 
crew  were,  of  course,  foremo.st,  but  safety  was  im- 
I)ortant  al.so  in  the  sense  of  insuring  a  .safe  functional 
airplane,  which  would  comply  with  Air  Force  require¬ 
ments  so  as  not  to  delay  the  flight  te.st  schedule. 

Every  reasonable  precaution  pos.sible  within  the 
scope  of  a  complex  weapons  sy.stem  was  taken  in  the 
design,  te.sting,  and  fabrication  of  detail  compo¬ 
nents,  and  entire  sub.sy.stems.  The  .single  failure 
concept  was  a  factor  in  system  design  and  arrange¬ 
ment.  This  design  principle  is  that  all  components 
shall  be  designed  to  function  with  or  at  least  with¬ 
stand  the  failure  of  any  single  component  upstream 
or  affecting  their  function.  The  single  failure  re¬ 
quirement  is  u.sually  the  consideration  e.stabli.shing 
design  requirements  for  temperature,  proof  pres.sure, 
and  so  forth. 

Every  component  of  the  .system,  other  than  some 
metal  ducting,  for  which  conventional  structural 
analysis  and  controlled  fabrication  processes  will  suf¬ 
fice,  mu.st  be  subjected  to  a  proof  and  a  burst  pres¬ 
sure  test.  Proof  pre.ssure  in  most  in.stances  is  one 
and  one-half  times  normal  operating  pressure.  Bur.st 
pre.ssure  is  twice  normal  operating  pres.sure.  All 
units  of  a  particular  component  are  .subjected  to 
proof  pre.ssure  during  acceptance  testing.  Only  the 
units  u.sed  in  the  qualification  tests  are  tested  to 
burst  pressure,  as  the  units  are  not  required  to  func¬ 


tion  following  this  te.st.  Proof  pres.sure  is  comparable 
to  limit  load  of  a  .structural  component,  and  burst 
pressure  is  comparable  to  ultimate  load. 

Safety  of  flight  testing  was  performed  on  each 
component  prior  to  its  use  in  flight.  This  testing  con- 
si.sted  of  a  scaled  down  qualification  test  on  each 
component.  It  included  chiefly  proof  and  burst  pres¬ 
sure,  vibration,  endurance,  leakage,  and  dielectric 
te.sting.  This  program  gave  us  rea.sonable  assurance 
that  the  .system  components  were  adequate  for  flight 
in  much  less  time  than  would  have  been  required  to 
conduct  full  qualification  testing.  Full  qualification 
te.sting  was  .sub.sequently  accompli.shed. 

Despite  the  .scope  of  the  precautions  just  discu.s.sed, 
additional  ground  testing  had  to  be  accompli.shed  to 
assure  both  Convair  and  the  Air  Force  that  the  air 
conditioning  sy.stem  was  both  safe  and  operational. 
In  compliance  with  a  reque.st  from  the  Air  Force  a 
typical  .section  of  hot  air  manifold  ducting  was  in- 
.stalled  on  the  jet  engine  test  stand,  where,  in  con¬ 
junction  with  other  engine  te.sts,  it  was  subjected  to 
engine  bleed  temperatures  and  pressures  for  many 
exhau.stive  hours.  The  hot  air  manifold  in.stalled  in 
the  first  airplane  was  given  extensive  ground  te.sting 
by  conducting  25  cros.s-over  engine  .starts,  which 
utilize  the  entire  manifold.  These  and  many  more 
exhau.stive  tests  of  components,  subsystems,  and  the 
entire  system  gave  us  every  rea.son  to  have  confidence 
in  the  correct  and  safe  operation  of  the  air  condition¬ 
ing  .sy.stem. 

Description  of  System 

Refrigeration  System:  The  .sy.stem  is  an  open  air 
cycle  arranged  in  a  “bootstrap”  or  bleed-blower  con¬ 
figuration.  The  boot.strap  .sy.stem  was  chosen  in  pref¬ 
erence  to  the  simple  or  ram-blower  configuration  be¬ 
cause  the  increa-sed  turbine  inlet  pre.ssures  available 
with  the  bootstrap  system  give  adequate  sy.stem  per¬ 
formance  at  low  engine  powers  without  having  to 
re.sort  to  a  variable  nozzle  turbine.  This  simplified 
both  system  control  and  the  ta.sk  of  developing  the 
turbine-compre.ssor.  The  problem  of  securing  ade¬ 
quate  ram  air  flow  acro.s.s  the  heat  exchangers  is 
.solved  at  high  speed  by  utilizing  the  relatively  high 
pressure  recovery  of  the  main  engine  inlets.  At  low' 
speeds  and  on  the  ground  where  le.s.s  capacity  is  re¬ 
quired,  an  ejector  utilizing  compre.s.sor  bleed  air  in¬ 
duces  sufficient  ram  air  flow. 

Operation  of  the  System:  Referring  to  Fig.  1,  com¬ 
pressor  bleed  air  is  cooled  by  ram  air  in  the  primary 
heat  exchanger,  modulated  according  to  flow  demand, 
and  has  both  pressure  and  temperature  increased  by 
the  compre.s.sor.  The  temperature  is  reduced  again  by 
the  secondary  heat  exchanger,  and  if  above  the 
ambient  boiling  point,  by  the  air-to-water  heat  ex¬ 
changer  (or  water  boiler).  Originally  a  control  was 
contemplated  to  by-pass  the  water  boiler  at  low 
speeds  and  conserv'e  water  for  the  high  .speed  portion 
of  the  flight.  Analysis  of  system  loads  and  capacity 
showed,  however,  that  over  the  range  of  flight  condi¬ 
tions  where  we  didn’t  want  water  to  boil,  the  air 
entering  the  water  boiler  was  below  boiling  tempera¬ 
ture  for  that  altitude,  and  the  control  w'asn’t  needed. 
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Fig.  I.  Schematic  diagram  of  the  B-58  air  conditioning  system. 


Another  advantage  of  the  boot¬ 
strap  system  is  that  fuel  tank 
pressurization  air  can  be  taken 
from  just  upstream  of  the  turbine 
at  pressures  appreciably  higher 
than  engine  bleed  pressure  at  idle 
engine  power. 

The  air  is  next  expanded 
through  the  turbine  where  work, 
i.e.,  heat,  is  extracted  and  used  to 
power  the  compressor,  which  at 
low  bleed  pressure  provides  the 
high  pressure  ratio  across  the  tur¬ 
bine  that  is  needed  to  maintain 
system  capacity,  which  probably 
is  the  reason  for  calling  this  the 
“bootstrap”  system. 

Down.stream  of  the  turbine, 
which  the  air  can  leave  at  tem¬ 
peratures  ranging  down  to  minus 
150  deg  F,  is  an  impingement  type 
water  .separator  which  removes 
the  free  water  (droplets  or  ice) 
from  the  air,  preventing  the  for¬ 
mation  of  fog  or  frost  in  the 
cabin.  One  complete  refrigeration 
package  is  located  in  the  pylon  and 
w'ing  above  each  inboard  engine 
and  normally  gets  its  air  supply 
from  that  engine.  However,  if  an 
inboard  engine  is  shut  down  for 
any  reason  both  packages  can  be 
supplied  from  a  single  engine. 

DisfribjHion:  Output  from  the 
two  refrigeration  .systems  is 
joined  at  the  center  of  the  air¬ 
plane  and  is  ducted  aft  to  force- 
cool  remote  electronic  equipment 
and  forward  to  cool  the  cabin  and 
cabin-installed  electronic  equip¬ 
ment. 

If  the  crew  compartment  is 
pressure  tight,  air  is  exhausted 
from  the  cabin  through  the  cabin  electronic 
equipment,  as  shown  in  Fig.  2  (normal  flow),  and 
overboard  through  the  cabin  pressure  regulator 
and  aft  overboard  vent.  If  the  crew  compartment  is 
not  pres.sure  tight,  becau.se  of  an  access  hatch  being 
open  or  physical  damage  to  .structure,  the  electronic 
equipment  could  overheat.  The  overheat  is  prevented 
by  placing  the  system  in  reverse  flow,  in  which  the 
air  flows  into  the  cabin  through  the  electronic  equip¬ 
ment,  thence  overboard. 

A  cooling  effect  simulator  in  the  .sy.stem  controller 
switches  the  system  from  nonnal  to  reverse  flow  and 
controls  the  level  of  flow  to  maintain  adequate  equip¬ 
ment  cooling.  It  contains  a  heater,  a  sensor,  and  over¬ 
heat  switches  and  is  cooled  by  air  flow  in  parallel  with 
air  flow  cooling  the  electronic  equipment  in  the  cabin. 
The  sen.sor  is  connected  to  the  amplifier  controlling 
the  system  modulating  valves,  (upstream  of  the  com¬ 
pressor  inlet),  and  modulates  sy.stem  airflow  to 
maintain  a  simulator  temperature  of  200  deg.  The 


overheat  .switches  are  set  to  put  the  system  in  rever.se 
flow  at  215  deg  and  to  light  a  warning  light  at  230 
deg.  Every  controller  is  orificed  and  calibrated  to 
follow  a  8i>ecification  curve  of  pres.sure  times  pressure 
drop  (PaP)  versus  inlet  air  temperature  for  the  cor¬ 
rect  simulator  temperature  of  200  deg  in  normal  flow 
and  150  deg  in  reverse  flow.  These  curves  have  been 
given  to  the  vendors  of  all  the  electronic  equipment 
in  the  cabin  and  are  usetl  to  design  equipment  cooling 
provisions.  In  addition  .sp)ecifications  which  Convair, 
as  Sy.stems  Manager,  maintains  for  each  piece  of 
electronic  equipment,  give  the  maximum  allowable 
cooling  air  flow,  so  as  to  main  optimum  weapx>n 
sy.stem  p)erformance. 

A  comfortable  cabin  tempjerature  (approximately 
75  deg)  is  maintained  by  adding  heated  air  to  the 
cold  air  cabin  inflow  as  required.  The  heated  air  is 
pumpjed  from  the  electronics  discharge  manifold  into 
the  cabin  inlet  by  an  ejector  powered  from  the  warm 
air  manifold.  If  the  cabin  is  too  hot  when  the  elec- 
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tronic  equipment  is  satisfied,  the  cabin  sensor  and 
amplifier  will  over-ride  the  electronic  simulator  and 
assume  control  of  the  throttle  valves.  A  minimum 
flow  sensor  located  in  the  cold  air  line  can  override 
both  of  the  other  controls  if  neither  is  calling  for 
sufficient  cold  air  flow  to  maintain  cabin  pressuriza¬ 
tion  and  ventilation. 

Warm  Air  System:  Referring  to  Fig.  1  again,  hot 
engine  bleed  air  is  mixed  with  discharge  air  from  the 
primary  heat  exchanger  by  a  modulating  valve  con¬ 
trolled  by  a  pneumatic  sen.sor  downstream  of  the  mix 
point  set  to  control  to  a  nominal  280  deg.  When  the 
warm  air  manifold  temperature  at  the  sen.sor  is  above 
280  deg,  the  modulating  valve  is  clo.sed  and  only  pri¬ 
mary  heat  exchanger  di.scharge  air  is  u.sed.  When 
demand  for  warm  air  is  high,  i.e,  when  the  rain  re¬ 
moval  system  is  operating,  the  temperature  of  this 
air  can  go  as  high  as  500  deg. 

The  warm  air  manifold  is  al.so  u.sed  to  supply  air 
for  starting  engines.  When  the  ground  start  button 
on  any  engine  is  actuated,  an  interlock  opens  lK>th 
modulating  valves  to  allow  unob.structed  flow  from 
the  starter  connection  in  the  right-hand  wheel  well 
to  the  starter  valves  located  outboard  of  the  modulat¬ 
ing  valves.  The  modulating  valve  on  one  side  of  the 
airplane  is  al.so  opened  if  the  engine  on  that  side  is 
stopped.  This  allows  the  engine  on  the  other  side  to 
supply  air  to  both  refrigeration  packages. 

The  warm  air  line  forward  contains  a  pre.ssure 
regulator  to  limit  the  maximum  pressure  supplied  to 
the  defog  and  rain  removal  sy.stems  and  the  manually 
controlled  warm  air  valve  to  30  psig. 

Defog:  The  defog  valve  modulates  warm  air  from 
the  manifold  into  an  ejector  which  entrains  cabin  air 
to  reduce  the  overall  temperature.  Air  from  the  ejec¬ 
tor  mixing  chamber  is  blown  over  the  in.side  surfaces 
of  the  four  forward  panes  of  the  pilot’s  enclosure 
through  nozzles  which  are  located  at  the  ba.se  of  the 
windshield. 

Rain  Removal:  The  rain  removal  system,  using  air 
from  the  warm  air  manifold  controlled  by  a  shut-off 
valve,  prevents  the  formation  of  ice  and  the  impinge¬ 
ment  of  rain  drops  on  a  portion  of  the  pilot’s  wind¬ 
shield.  This  provides  a  mea.sure  of  unobstructed  vi.sion 
to  the  pilot  during  take-off,  landing,  and  loiter  in 
inclement  weather. 

The  rain  removal  nozzle,  a  flush  slot  about  ten 
inches  long,  is  mounted  below  the  left  hand  forward 
pane  of  the  pilot’s  enclosure.  The  nozzle  is  intended 
to  clear  an  area  of  approximately  150  square  inches 
located  on  the  aft  side  of  the  forward  pane  and  on  the 
forward  side  of  the  center  pane. 

Development  History 

The  unique  advantage  and  al.so  the  biggest  prob¬ 
lem  in  the  development  of  the  B-58  and  especially  the 
environmental  control  system  was  that  no  .set  of  rules 
existed  for  our  guidance.  No  one  had  built  an  air¬ 
plane  designed  to  fly  at  supersonic  speeds  for  an 
extended  period  of  time.  No  company  had  been  ap¬ 
pointed  manager  of  a  complete  Weapon  System.  Man¬ 
ufacturers  had  not  been  a.sked  for  equipment  to 


operate  at  the  extremes  of  temperature  and  altitude 
required  of  the  B-58.  Operating  requirements  and 
fabrication  tolerances  not  previously  thought  practi¬ 
cal  had  to  become  commonplace  to  make  the  B-58 
successful.  Examples  of  the  difficulties  encountered 
because  of  this  pioneering  are  almost  too  numerous 
to  remember.  For  example: 

Air  Flow  Test  Facilities:  At  extreme  altitude 
where  the  density  of  the  air  is  low,  the  weight  flow 
demand  for  cooling  electronic  equipment  is  still  the 
.same.  The  result  is  that  the  pressure  regulator  and 
.safety  valve  for  the  B-58  are  among  the  largest  built 
to  date,  and  Hamilton  Standard  was  required  to  build 
a  complete  new  altitude  facility  to  te.st  them. 

Water  Tanks:  Over  forty  gallons  of  w'ater  had  to 
be  carried  in  the  airplane  for  the  water  boilers  of  air 
to  water  heat  exchangers.  Where  to  put  this  water 
posed  a  real  problem.  To  begin  with,  the  B-58  is  a 
high  density  airplane  and  any  room  at  all  was  at  a 
premium.  That  much  water  freezing  could  warp  air¬ 
plane  structure  if  an  integral  tank  were  u.sed,  and  the 
shape  of  an  integral  tank  would  not  be  optimum.  On 
the  other  hand,  placing  the  water  and  water  boiler 
inside  an  auxiliary  tank  of  .some  sort  po.sed  major 
design  problems  in  getting  air  in  and  out  and  letting 
the  .steam  out  without  increasing  boiling  pressure. 
This  problem  was  .solved  by  going  to  the  integral 
W'ater  tank  lined  on  the  sides  w’ith  14-inch  .sponge 
rubber  to  absorb  expansion,  and  on  the  bottom  with 
light  weight  plastic  foam  .shaped  to  reduce  the 
amount  of  non-u.seful  water.  Tests  have  shown  this 
configuration  to  be  .sati.sfactory. 

Grovnd  Cooling:  The  high  density  of  the  airplane 
interior,  added  to  the  large  cooling  airflow  demand, 
cau.ses  the  B-58  cooling  system  to  have  a  high  pres¬ 
sure  drop  even  for  aircraft  practice.  The  high  delivery 
pre.ssure  and  large  quantity  of  cold  air  required  to 
provide  ground  air  conditioning  to  airplane  and 
equipment  meant  that  we  would  have  to  specify  and 
procure  our  own  ground  air  conditioner.  The  size, 
complexity,  and  cost  of  the  unit  resulting  has  been 
a  major  factor  in  causing  Convair  and  the  Air  Force 
to  reduce  both  demand  and  .system  pressure. 


Note;  For  NORMAL  flow  open  "N"  close  "R” 
For  REVERSE  flow  close  "N”, 
open  "R”  and  close  regulator 


Fig.  2.  Flow  diagram  shows  the  B-58  cabin  pressuriza¬ 
tion  system. 
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tribution. 

The  pressure  required  has  been  reduced  by  relocat¬ 
ing  the  ground  cooling  inlet  from  the  wheel  well  to 
just  aft  of  the  cabin.  Demand  can  be  reduced  by  intel¬ 
ligent  scheduling  of  equipment  usage  during  ground 
tests,  although  present  analysis  shows  that  reducing 
the  delivery  pressure  required  will  reduce  ground  cart 
size  enough  so  that  additional  reduction  may  not  be 
necessary. 

Additional  Changes:  Subsequent  experience  has 
shown  numerous  ways  of  improving  and  simplifying 
system  operation.  Typical  is  the  revised  cabin  dis¬ 
tribution  system  shown  in  Fig.  3  which  does  not 
depend  on  the  safety  valve  to  relieve  cabin  pressure 
in  reverse  flow.  This  new  distribution  system  also 
complies  with  Air  Force  desires  to  make  the  pres¬ 
surization  system  as  safe  as  possible  against  loss  of 
pressure  at  altitude.  This  pressure  safe  concept  is 
desirable  because  of  the  extreme  altitudes  at  which 
the  B-58  flies.  With  present  pressurization  systems 
Air  Force  regulations  require  the  wearing  of  a  par¬ 
tial  pressure  suit  if  flight  over  35,000  feet  altitude  is 
contemplated.  Wearing  a  partial  pressure  suit  for  the 
extended  periods  of  time  the  B-58  will  be  aloft  would 
be  nearly  intolerable.  It  is  our  hope  that  this  new 
system  will  make  this  unnecessary. 

The  major  change  was  turning  the  valves  around 
so  that  a  diaphragm  or  control  bellows  rupture  would 
drive  the  valves  closed  instead  of  open.  We  also 
changed  the  minimum  flow  control  for  a  minimum 
pressure  sensor  which  acts  to  call  for  increased  sys¬ 
tem  inflow  as  the  pressure  regulator  goes  towards  the 
full  closed  position.  This  control  will  ensure  that  full 
system  capacity  is  available  to  make  up  any  abnormal 
cabin  leakage  which  might  otherwise  cause  partial  or 
complete  lass  of  cabin  pressure. 

Flight  Test  History 

Despite  all  the  careful  design  consideration  and 
exhaustive  preliminary  testing,  giving  birth  to  the 
first  operational  installed  system  was  still  a  painful 
process.  Those  of  you  who  may  have  participated  in 
those  feverish,  frenzied  efforts  of  the  last  weeks  be¬ 
fore  a  new  airplane’s  first  flight  can  appreciate  the 
difficulties  it  is  necessary  to  overcome  to  get  the  first 
installation  functioning  satisfactorily.  Naturally, 
many  problems  had  to  be  resolved  in  the  initial 


“wring-out*’  of  the  B-58  air  conditioning  system. 

At  last,  however,  the  airplane  flew  beautifully  one 
warm  November  Sunday.  The  air  conditioning  system 
functioned  well,  although  on  this  and  subsequent 
flights  trouble  W'as  experienced  in  satisfactory  control 
of  cabin  temperature.  A  temporary  adjustment  of  the 
electronic  simulator  in  the  temperature  controller 
has  resulted  in  very  satisfactory  cabin  temperatures, 
but  efforts  continue  on  the  ultimate  correction  to  the 
controller,  involving  interaction  of  the  controller  cir¬ 
cuitry  and  circuitry  for  the  minimum  pressurizing 
air  flow  sensor. 

In  general,  the  operation  of  the  air  conditioning 
system  has  been  satisfactory  throughout  the  flight 
test  program.  We  experienced  difficulties  with  the 
turbine  lubrication  system  which  have  since  been 
resolved.  Other  minor  malfunctions  have  of  course 
been  experienced,  but  no  difficulty  has  ever  occurred 
resulting  in  abort  of  a  test  flight. 

On  an  early  flight  the  crew  observed  steam  from 
the  water  boiler  tanks  seeping  through  cracks  be¬ 
tween  upper  surface  wing  panels,  condensing  and 
freezing.  This  was  of  course  not  actually  an  air  con¬ 
ditioning  difficulty,  and  improved  sealing  and  instal¬ 
lation  of  the  panels  on  future  flights  corrected  this 
problem. 

Other  difficulties  have  involved  the  water  boiler. 
An  excessive  water  usage  was  noted  on  some  flights, 
and  in  an  effort  to  assist  the  chase  plane  pilot  in 
observing  any  unorthodox  loss  of  water,  dye  was 
introduced  into  the  tanks.  So  far,  little  has  resulted 
from  this  strategy  except  the  necessity  for  replacing 
an  air  to  water  heat  exchanger  which  developed  a 
leak,  apparently  from  corrosion.  The  dye  was  sup¬ 
posedly  a  non-corrosive  compound. 

Achieving  good  maintainability  is  of  course  not 
easy  on  a  high  density,  complex  weapons  system  such 
as  the  B-58.  However,  we  are  fortunate  in  a  not- 
unreasonable  degree  of  accessibility  of  the  major  air 
conditioning  components.  During  the  period  of  solv¬ 
ing  difficulties  with  the  turbine  lubrication  system,  an 
external,  overflow  oiling  sy.stem  was  designed.  The 
lubricant  is  provided  through  a  fitting  on  the  lower 
wing  surface,  passing  through  tubing  to  the  turbine 
oil  sump.  The  overflow  of  oil  through  another  tube 
indicates  a  fully  serviced  sump.  This  servicing  can 
be  accomplished  in  a  very  few  minutes  without  re¬ 
moving  even  one  access  panel. 

Other  components,  requiring  attention  only  for  the 
infrequent  instance  of  suspected  malfunction,  can  be 
reached  through  one  of  the  several  wing  surface  or 
fuselage  access  panels. 

In  summary,  the  B-58  air  conditioning  system  has 
functioned  for  many  hours  of  flight  on  several  air¬ 
craft.  It  has  operated  successfully  over  all  flight 
regimes  including  maximum  design  speed  and  alti¬ 
tude.  Although  experiencing  expected  test  program 
difficulties  and  not  yet  developed  to  its  ultimate  de¬ 
gree  of  performance,  its  operation  and  fulfillment  of 
design  objectives  have  been  a  source  of  satisfaction 
to  all  of  us,  both  at  Convair  and  at  Hamilton  Stand¬ 
ard,  associated  with  its  design  and  installation. 
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Fan  Selection  for  Heat 
and  Altitude 


C.  J.  TRICKIER 

Chief  Engineer,  The  New  York  Blower  Company,  Chicago,  III. 


How  to  calculate  actual  performance  of  fans  at  other  than  the  standard 
70-degree  condition;  how  to  calculate  performance  at  other  than  sea-level 
conditions,  and  what  determines  safe  speeds  at  non-standard  temperatures. 


Fmns  are  usually  rated 

on  the  basis  of  handling  70 
deg  F  air  at  sea  level.  When  a  fan 
is  to  operate  at  some  other  tem¬ 
perature  or  altitude,  its  ability  to 
develop  pressure  and  its  horse¬ 
power  requirement  change.  If  the 
temperature  is  other  than  70  deg, 
the  required  strength  of  the  metal 
in  the  wheel,  shaft  and  bearings 
will  change,  thereby  altering  the 
maximum  safe  speed  at  which  the 
fan  may  be  operated. 


How  fo  Calculate  Actual  Fan 
Performance  at  Other  than  70  De¬ 
grees  F. 


One  of  the  most  confusing  prob¬ 
lems  in  fan  selection  is  that  of 
selecting  the  right  fan  and  motor 
for  handling  air  at  other  than 
standard  air  densities.  This  usual¬ 
ly  means  heat  or  altitude  applica¬ 
tions.  Fundamentally,  the  prob¬ 
lem  is  quite  simple,  but  is  often 
made  confusing  by  incomplete 
specifications  or  lack  of  basic 
knowledge. 

Fan  catalog  ratings  are  for 
standard  air  at  0.075  lb  per  cu  ft 
density.  This  is  29.92  inches  of 
mercury  barometric  pressure,  70 
deg  F  dry-bulb,  and  50%  relative 
humidity.  When  density  is  other 
than  standard,  corrections  must 
be  applied. 

A  fan  wheel  is  similar  to  a 
shovel.  See  Fig.  1,  On  a  given  sys¬ 
tem.  it  will  move  the  same  volume 
of  air  regardless  of  what  the  air 
weighs.  If  a  fan  will  move  1000 


Fig.  2.  With  hot  gas,  there's  less 
weight  to  shovel. 


cfm  at  70  deg,  it  will  al.so  move 
1000  cfm  at  600  deg.  But,  since 
air  at  600  deg  weighs  just  half  as 
much  as  it  does  at  70  deg  (see 
Fig.  2)  it  will  require  just  half 
the  hor.'^epower.  Likewise,  since 
the  air  weighs  half  as  much,  it 
will  create  only  half  the  .static  and 
velocity  pres.sures.  This  is  readily 
seen  if  one  will  compare  it  to 
throwing  two  balls  against  a  wall. 
If  one  ball  weighs  one  pound  and 
the  other  two  i)ounds  and  both  are 
thrown  at  the  same  speed,  it  will 
take  half  the  energy  to  throw  the 
one-pound  ball  and  it  will  strike 
the  wall  with  half  the  force. 


EXAMPLE  I. 

A  fan  handling  standard  density 
70-deg  air  delivers  5800  cfm 
against  6  inches  SP  (static  pres¬ 
sure)  when  running  at  1200  rpm, 
and  requires  9.60  bhp.  If  the  sys¬ 
tem  and  speed  are  not  changed, 
but  the  entire  system  temperature 
is  increased  to  600  deg,  how  will 
the  fan  perform? 

The  fan  will  still  deliver  5800 
cfm.  Since  air  at  600  deg  weighs 
half  as  much  as  air  at  70  deg, 
system  resistance  and  horsepower 
requirement  will  be  cut  in  half. 
The  fan  will  operate  against  3 
inches  SP  and  require  4.80  bhp. 

Performance  .specifications  for 
fans  handling  high  temperature 
air  are  usually  based  either  upon 
tests  or  calculations  of  a  system 
operating  at  70  deg,  or  upon  tests 
of  systems  operating  hot.  Exam¬ 
ple  1  could  have  been  for  the  ca.se 
where  calculations  or  tests  were 
made  of  a  system  handling  stand¬ 
ard  air,  but  actual  performance 
was  to  be  at  another  temperature. 
In  this  ca.se,  the  specifications 
might  have  been  written  “a  fan  is 
to  handle  5800  cfm  again.st  6 
inches  SP  at  70  deg,  to  operate  at 
600  deg.” 

In  the  type  of  calculation  and 
specification  just  mentioned,  it  is 
very  important  to  recognize  that 
this  considers  the  entire  system 
will  change  density.  If  the  specifi¬ 
cation  or  calculation  is  to  cover  a 
system  where  more  than  one  tem¬ 
perature  is  involved,  then  the 
problem  of  calculating  system  re¬ 
sistance  “hot,”  based  on  tests  or 
calculations  “cold,”  becomes  more 
complicated.  This  is  discussed 
more  fully  later. 
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A  typical  fan  specification  based 
on  hot  operating  conditions  might 
be  as  shown  in  Example  2: 


EXAMPLE  2. 

Required:  11,000  cfm  at  600  deg 
and  6  inches  SP  at  600  deg.  (This 
means  the  actual,  measurable 
static  pressure  of  the  fan  at  600 
deg  will  be  6  inches  of  water.) 

Because  rating  tables  are  based 
on  70-deg  air,  the  specified  SP 
must  be  multiplied  by  the  ratio  of 
the  standard  to  actual  densities. 
Since  densities  are  inversely  pro¬ 
portional  to  absolute  tempera¬ 
tures, 

/460-f600\  /1060\ 

6"  )=6"( -  =12" 

\  460+70  /  \  530  / 

The  fan  must  be  selected  from 
the  rating  tables  for  11,000  cfm 
at  12  inches  SP.  The  bhp  shown 
in  the  table  should  be  multiplied 
by  the  ratio  of  actual  to  standard 
den.sity  to  obtain  the  bhp  at  600 
deg.  If  the  rating  table  show'ed 
30.0  bhp,  the  actual  would  be  30.0 
(530/1060)  =  15.0  bhp. 

It  often  happens  that  a  fan,  at 
start-up,  will  handle  cold  air,  and 
after  running  for  a  period,  will 
handle  hot  air.  Such  might  be  the 
case  in  an  oven  exhaust  system.  If 
Example  2  were  such  a  case,  the 
fan  would  require  30.0  bhp  when 
operating  at  70  deg,  and  15.0  bhp 
when  the  oven  had  warmed  to  600 
deg.  Very  often  a  damper  is  fur¬ 
nished  with  the  fan  .so  that,  dur¬ 
ing  the  warming  up  period,  the  fan 
can  be  dam pe red  to  reduce  the 
horsepower.  Thus,  in  Example  2, 
a  damper  might  be  used  to  reduce 
the  cold  horsepower  requirement 
so  that  a  15-hp  motor  could  be 
used.  Without  the  damper,  a  30- 
hp  motor  would  be  needed.  Or,  if 
the  warm-up  p<jriod  lasts  only  a 
couple  of  minutes,  a  motor  half¬ 
way  between  hot  and  cold  horse¬ 
power  requirements  could  be  used. 

Confusion  may  be  avoided  by 
specifying  at  what  temperature 
the  static  pressure  w’as  calculated. 
In  Example  2,  the  specifications 
should  read  either: 

"11,000  cfm  at  600  deg  F  and 
6  inches  SP  at  600  deg  F”  or 

"11,000  cfm  at  600  deg  F  and 
12  inches  SP  at  70  deg  F.” 


Table  1  gives  correction  factors 
to  use  to  convert  from  the  density 
of  non-standard  temperature  air 
to  the  density  of  70-deg  air.  These 
factors  are  merely  the  ratios  of 
absolute  temperatures.  Dividing 
static  pressure  and  brake  horse¬ 
power  at  70  deg  by  the  factor  for 
a  particular  temperature  will  give 
the  static  pressure  and  brake 
horsepower  at  that  temperature. 

At  the  end  of  this  article,  the 
factors  that  determine  the  best 
location  for  the  fan  in  a  hot  proc- 
e.ss  system  are  discussed. 


How  to  Calculate  Actual  Fan 
Performance  at  Other  than  Sea 
Level. 


When  a  fan  operates  at  some 
altitude  above  sea  level,  it  handles 
air  less  dense  than  standard.  This 


TABLE  I  —  CORRECTIONS  FOR 
TEMPERATURE 


Air 

Temp., 

Deg  F 

Facfor | 

! 

Air 

Temp., 

Deg  F 

Factor 

—50 

0.77  ; 

275 

1.39 

—25 

0.82 

300 

1.43 

0 

0.87 

325 

1.48 

+  20 

0.91 

350 

1.53 

40 

0.94 

375 

1.58 

60 

0.98 

400 

1.62 

70 

1.00 

450 

1.72 

80 

1.02 

500 

1.81 

100 

1.06 

550 

1.91 

120 

1.09 

600 

2.00 

140 

1.13 

650 

2.10 

160 

1.17 

700 

2.19 

180 

1.21 

750 

2.28 

200 

1.25 

800 

2.38 

225 

1.29 

900 

2.56 

250 

1.34 

1000 

2.76 

TABLE  2  —  CORRECTIONS  FOR 
ALTITUDE 


Altitude, 

Ft  Above 
Sea  Level 

Factor 

_ 

Altitude, 

Ft  Above 
Sea  Level 

Factor 

0 

1.00 

5000 

1.20 

500 

1.02 

5500 

1.22 

1000 

1.04 

6000 

1.25 

1500 

1.06 

6500 

1.27 

2000 

1.08 

7000 

1.30 

2500 

I.IO 

7500 

1.32 

3000 

1.12 

8000 

1.35 

3500 

1.14 

8500 

1.37 

4000 

1.16 

9000 

1.40 

4500 

1.18 

10000 

1.45 

is  similar  to  the  case  of  the  fan 
handling  high  temperature  air, 
since  in  both  cases  the  air  is  less 
dense  than  standard.  Table  2  gives 
the  ratio  of  standard  air  density 
at  sea  level  to  densities  at  70  deg 
at  other  altitudes. 


EXAMPLE  3. 

Required:  5,800  cfm  at  5,000  ft 
altitude  and  6  inches  SP  at  5,000 
ft  altitude.  Air  at  sea  level  weighs 
1.20  times  as  much  as  air  at  5,000 
ft;  therefore,  sea  level  SP  =  1.20 
X  6  =  7.20  inches  SP.  Select  a 
fan  for  5,200  cfm  at  7.20  SP  and 
divide  the  rating  table  brake 
horsepower  by  1.20. 

Where  both  heat  and  altitude 
are  combined,  the  air  is  rarified  by 
each,  independently,  so  that  the 
factors  that  are  to  be  used  can  be 
multiplied  together. 


EXAMPLE  4. 

Required:  5,800  cfm  at  600  deg 
at  5,000  ft  altitude  and  6  inches 
SP  at  600  deg  at  5,000  ft  altitude. 
Air  at  70  deg  at  sea  level  weighs 
2.00  X  1.20  =  2.40  times  as  much 
as  air  at  600  deg,  5,000  ft  altitude. 
At  sea  level  and  70  deg,  SP  '=  2.40 
X  6  =  14.4  inches  SP.  Select  a  fan 
for  5,800  cfm  at  14.4  inches  SP. 
Divide  the  brake  horsepower  in 
the  rating  table  by  2.40  to  obtain 
horsepower  at  600  deg  and  5,000 
ft.  If  the  fan  is  to  start  cold,  it 
will  still  be  at  5,000  ft  altitude. 
Therefore,  to  get  the  "cold”  horse¬ 
power  requirement,  divide  by  1.20, 
the  altitude  factor,  only. 


What  Factors  Affect  the  Safe 
Speed  of  Fans  for  Other  than  70- 
Degree  F  operation? 

Whenever  a  fan  is  used  to  move 
air  at  temperatures  substantially 
above  or  below  70  deg,  care  must 
be  taken  to  see  that  the  safe 
speeds  of  wheel  and  shaft  are  not 
exceeded,  and  that  bearing  tem¬ 
perature  and  lubrication  are  both 
satisfactory. 

When  the  fan  is  handling  heated 
air,  the  metal  of  the  wheel,  shaft. 
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Fig.  3.  Yield  and  creep  strengths  and  modulus  of  elasticity  for  hot-rolled 

commercial  steel. 
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Temperature,  dtg  F 

Fig.  4.  Safe  wheel  and  shaft  speeds  are  given  as  percentages  of  safe  speed 

at  70  deg  F. 


and  bearings  is  weaker,  which 
means  that  the  safe  speed  is  low¬ 
er  than  it  is  at  70  deg.  How  much 
lower  depends  upon  the  metal  or 
metals  used,  the  operating  tem¬ 
perature,  and  the  effectiveness  of 
the  bearing  cooling  systems.  Fig. 

3  shows  the  yield  strength,  creep 
strength,  and  modulus  of  elastic¬ 
ity  of  hot  rolled  commercial  (SAE 
1020)  steel  over  a  wide  range  of 
temperatures. 

The  safe  speed  of  a  wheel  de¬ 
pends  almost  entirely  upon  its 
ability  to  withstand  the  centrifu¬ 
gal  forces  created  by  its  own 
weight.  Forces  due  to  the  pressure 
or  weight  of  air  handled  are  negli¬ 
gible.  Since  centrifugal  force  is 
proportional  to  the  square  of  the 
rotational  sp)eed,  the  safe  spoed  of 
a  fan,  at  a  higher  temperature,  is 
equal  to  its  safe  speed  at  70  deg 
times  the  square  root  of  the  ratio 
of  metal  strength  at  the  higher 
temperature  to  metal  strength  at 
70  deg. 

The  “wheel  curve”  of  Fig.  4  is 
the  result  of  the  application  of  the 
above  principle  to  the  yield  and 
creep  strength  of  Fig.  3.  The  .safe 
speed  of  the  wheel  at  70  deg  is 
taken  as  100%.  Thus,  a  wheel 
built  of  hot  rolled  commercial 
steel  would  have,  at  600  deg,  a 
safe  speed  equal  to  86%  of  its  safe 
.speed  at  70  deg.  If  its  safe  speed 
at  70  deg  were  1000  rpm,  its  safe 
.speed  at  600  deg  w’ould  therefore 
be  860  rpm. 

The  “.shaft  curve”  of  Fig.  4 
shows  a  similar  relation  for  the 
shaft  safe  speed  at  high  tempera¬ 
tures.  Shaft  safe  speed  is  directly 
propertional  to  the  square  root  of 
the  modulus  of  elasticity. 

Although  the  data  presented 
here  are  for  fan  wheels  and  shafts 
made  completely  of  hot  rolled  com¬ 
mercial  steel,  the  same  principles 
apply  to  the  use  of  other  metals. 
However,  the  subject  becomes 
quite  complex  when  all  the  metal¬ 
lurgical  factors  are  included  for 
all  the  metals  commonly  used  in 
fans.  Sp)ecific  problems  must  be 
referred  to  the  fan  manufacturer, 
but  it  is  px>ssible  to  outline  .some 
general  rules: 

1.  Many  metal.s  scale  at  high 
temperatures.  This  occurs  with 
.steel  at  around  900  deg  and  is  a 


.serious  destructive  factor  at  1000 
deg.  Steel  fan  housings  completely 
immersed  in  1000-deg  air  may  lit¬ 
erally  disappear  after  a  few 
months  of  operation,  while  their 
stainless  wheels  may  still  be  in 
good  condition. 

2.  The  temperature  to  be  con¬ 
cerned  with  is  that  within  the  fan 
at  the  hottest  part  of  the  cycle  of 
operation.  A  fan  applied  to  a  proc- 
e.ss  oven  may  handle  air  several 
hundred  degrees  above  the  highest 
temperature  the  oven  ever  reaches, 
e.specially  during  start-up.  On 
such  applications,  a  temperature 
indicating  device  ought  to  be  lo¬ 
cated  in  the  fan  inlet  and  hooked 


up  to  shut  the  heat  source  off  if 
the  maximum  safe  temperature  is 
exceeded.  This  is  p)articularly  true 
where  gas  or  oil  burners  are  lo¬ 
cated  on  the  inlet  side  of  the  fan. 

3.  Aluminum  fan  wheels  ought 
never  to  be  operated  above  250 
deg  to  300  deg.  The  type  of  alu¬ 
minum  used  for  fan  construction 
is  only  77%  as  strong  at  300  deg, 
as  it  is  at  70  deg.  At  350  deg,  it  is 
only  55%  as  strong. 

4.  Stainless  steel  is  not  neces¬ 
sarily  the  panacea  for  all  high 
temperature  fan  applications. 
Some  common  grades  of  stainless 
steels  are  substantially  weaker 
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Arrangement  I' 


Arrangement  2  Arrangement  3  Arrangement  4 
Fig.  5.  Various  standard  fan  arrangements. 


Arrangement  8 


Pig.  6.  Cooling  wheel  behind  bear¬ 
ing  housing  permits  600-deg  F 
operation. 

than  commercial  steel,  even  at 
elevated  temperatures.  Others  are 
sensitive  to  inter-granular  carbide 
precipitation,  a  condition  which  is 
particularly  damaging  at  high 
temperatures. 

Bearings  must  be  kept  cool, 
otherwise  the  lubricants  lose  their 
eflFectiveness  and  the  bearing 
metal  loses  its  hardness.  Table  3 
gives  the  maximum  recommended 
op>erating  temperatures  for  fans 
with  ball  or  roller  bearings. 
(Sleeve  bearings  should  never  be 
used  for  heat  applications  unless 
water-cooled.)  When  fan  bearings 
are  submerged  in  the  air  .stream, 
as  in  Arrangement  3  (see  Fig.  5) 
they  cannot  be  air-cooled.  The 
200-deg  maximum  temperature  is 
the  limit  of  satisfactory  opera¬ 
tion,  and  even  this  temperature 
should  be  avoided  if  possible  be¬ 
cause  such  bearings  are  generally 
not  visible  for  best  maintenance. 

When  fan  bearings  are  out  of 
the  air  .stream,  as  in  Arrange¬ 
ments  1,  2,  and  8,  air  stream  tem¬ 
perature  may  be  as  high  as  300 
deg  on  a  fan  without  cooling 
wheeLs.  Addition  of  a  cast  alumi¬ 
num  cooling  wheel  (or  other  equal 
device)  between  the  fan  housing 
and  bearing  will  allow  operation 
to  600  deg.  See  Fig.  6. 


and  bearing  permits  operation  at 
1000  deg.  F. 


TABLE  3  —  MAXIMUM  FAN 
INLET  TEMPERATURES 


Arrcngemenfs  I  and  8: 

Plain  . : .  300  deg  P 

With  cooling  wheel  only  . . .  600 

With  cooling  wheel  and  heat 

gap  .  800 

With  cooling  wheel,  heat 
gap,  stainless  wheel  and 

alloy  shaft .  1000 

Arrangement  2:  .  250 

Arrangement  3:  .  200 

Arrangement  4: 

Plain  .  180 

With  cooling  wheel  and 
radiant  heat  shield  .  600 


By  separating  the  bearing  sup¬ 
port  from  the  fan  with  a  “heat 
gap”  so  that  there  is  no  direct  con¬ 
duction  of  heat  from  the  fan  hous¬ 
ing  to  the  bearing,  the  tempera¬ 
ture  may  go  as  high  as  1600  deg. 
See  Fig.  7.  A  word  of  caution  is 
in  order:  these  limits  are  upon 
the  bearings;  wheel  or  shaft  limi¬ 
tations  may  be  lower! 

All  of  the  foregoing  is  ba.sed  on 
use  of  standard  lubricants.  So- 
called  “high  temperature”  lubri¬ 
cants  are  not  normally  nece.ssary. 

When  the  fan  shaft  expands 
more  than  the  structure  to  which 
it  is  attached,  expansion  bearings 
must  be  used. 

Arrangement  4  fans  .should  not 
be  used  above  180  deg  unless  spe¬ 
cial  provision  is  made  to  include 
a  shaft  cooler  and  heat  shield  to 
keep  heat  radiated  from  the  fan 
housing  from  increasing  motor 
bearing  temperature. 

When  the  fan  is  handling  air 
below  70  deg,  there  are  only  two 
problems.  (1)  Below  -30  to  -50 
deg,  ordinary  steel  is  brittle.  Alu¬ 
minum  wheels  or  wheels  of  steel 
containing  at  lea.st  5%  nickel 
must  be  used.  Shafts  must  be 
made  of  nickel-bearing  steel. 


u  t  ti 


Hot  Tank 

Fig.  8.  A  system  that  operates  at  the  same  temperature  throughout. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  JUNE,  1961 


79 


Fig.  9.  A  system  in  which  there  are,  simultaneously,  different  temperatures. 


(2)  Bearings,  too,  may  have  to 
be  made  of  nickel-steel.  In  addi¬ 
tion,  lubricants  become  stiff,  even 
solid.  Exact  operating  conditions 
should  be  given  to  the  fan  manu¬ 
facturer  to  relay  to  the  bearing 
supplier. 


Calculating  "Hot"  Resistance 
for  Systems  Where  More  than  One 
Temperature  Is  Involved. 


Figure  8  shows  a  .system  that 
operates  at  the  same  temperature 
throughout.  If  system  resistance 
is  calculated  on  the  basis  of  han¬ 
dling  70-deg  air,  the  fan  may  be 
selected  from  the  fan  capacity 
tables  and  the  rated  horsepower 
divided  by  the  temperature  correc¬ 
tion  factor  from  Table  1  to  obtain 
the  horsepower  when  the  fan  is 
operating  hot. 

Figure  9  .shows  a  sy.stem  in 
which  different  temperatures  are 
involved.  It  cannot  be  .said,  in  this 
case,  that  the  fan  will  handle  the 
.same  volume  of  air  when  operat¬ 
ing  either  hot  or  cold.  If  the 
heat  is  on,  the  fan  will  handle  1480 
cfm  again.st  an  actual  SP  of  0.7 
inches.  This  is  arrived  at  by  add¬ 
ing  the  filter  and  coil  resistances, 
neglecting,  for  the  sake  of  sim¬ 
plicity,  the  resistance  of  connect¬ 
ing  ductwork.  The  fan  would  be 
selected  from  the  capacity  tables 
on  the  basis  of  1.48  X  0.7  =  1.0 
inch  SP. 

If  the  heat  is  turned  off  while 
the  fan  continues  to  operate  at  the 
same  rpm,  it  is  necessary  to  deter¬ 
mine  the  .sy.stem  characteristic 
curve  and  plot  its  intersection 
with  the  fan  curve  to  find  how 
much  air  the  fan  would  move,  and 
at  what  static  pressure. 

To  do  this,  a.ssume  an  arbitrary 
capacity,  say  1000  cfm,  at  70  deg. 

(1)  The  filter  resistance  would  be 
the  same,  cold  or  hot,  0.30  inches. 

(2)  The  coil  re.sistance  would 
change  directly  as  the  .square  of 
the  change  in  average  velocity,  and 
inversely  with  the  average  tem¬ 
perature:  Re.si.stance  at  70  deg  = 


The  system  characteristic  is  a 
system  curve  (parabola)  through 
1,000  cfm  at  0.30  +  0.33  =  0.63 
inches.  If  this  sy.stem  curve  were 
plotted  with  some  possible  fan 
curve,  it  might  .show,  for  instance, 
that  the  fan  could  move  at  1300 
cfm  at  1.12  inches  SP  when  the 
entire  system  is  operating  cold. 


Where  to  Locate  the  Fan  in 
Hot  Process  Systems. 


Figure  10  shows  how  a  fan  may 
more  economically  be  located  in 
one  part  of  a  sy.stem,  as  con¬ 
trasted  to  another.  Suppose  10,000 
cfm  is  to  be  heated  from  70 


to  600  deg.  Obviou.sly,  the 
heater  will  require  the  same  3- 
inch  pressure  differential  whether 
the  fan  is  to  push  the  air  into,  or 
pull  the  air  out  of,  the  heater. 

A  fan  pushing  air  into  the 
heater  would  be  specified  to  han¬ 
dle  10,000  cfm  at  70  deg  again.st 
3  inches  SP  at  70  deg.  Such  fan 
might  be  a  Class  1,  of  27-inch 
diameter,  wdth  a  7y2-hp  motor. 

The  alternative  fan,  pulling  air 
from  the  heater,  would  be  speci¬ 
fied  to  handle  20,000  cfm  at  600 
deg  against  3  inches  SP  at  600 
deg.  It  would  be  .selected  from  the 
capacity  tables  for  20,000  cfm  at 
6  inches  SP.  It  might  be  a  Class 
2,  36y2-inch  diameter  fan  with  a 
15-hp  motor.  (Note:  26  hp,  from 
the  tables,  at  70  deg,  divided  by 
temperature  correction  factor,  is 
13  hp  at  600  deg.)  This  show's 
that  it  is  usually  more  economical 
to  locate  the  fan  at  the  coolest  part 
of  the  system.  In  this  case,  the 
“push”  fan  would  cost  about  half 
as  much  as  the  “pull”  fan. 


80 


JUNE,  1961,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Do's  and  Don'ts 
In  the  Control  of 


This  Reference  Section 
covers  those  details  of 
high  temperature  water 
equipment  that  directly 
influence  the  selection  of 
controls.  Also  presented 
are  workable  control 
systems  for  four  types  of 
HTW-supplied  heat 
exchangers:  HTW  to  space 
heating  water,  HTW  to 
domestic  hot  water,  HTW 
steam,  and  HTW-supplied 
air  heating  coils. 


June,  1961 


HIGH 

TEM  PERATU  RE 

WATER 

SYSTEMS 


ERLING  C.  HALLANGER 

Systems  Application  Engineer 
Commercial  Division 

Minneapolis-Honeywell  Regulator  Company 
Minneapolis,  Minnesota 


AIR  CONDITIONING,  HEATING  AND  VENTILATING's 

REFERENCE  SECTION 


ACHV  REFERENCE  SECTION 


^INCE  THE  EARLIEST  INSTALLATIONS  of 
^  high  temperature  water  systems,  a  great  variety 
of  control  arrangements  have  been  proposed  and 
installed  on  the  various  heat  exchangers  which  uti¬ 
lize  high  temperature  water.  These  control  installa¬ 
tions  have  ranged  from  conventional  hot  water 
valves  and  controllers  (which  sometimes  fell  short 
of  the  desired  results)  to  industrial  quality  valves 
and  instruments,  some  with  both  recording  and 
indicating  features.  As  a  result  of  this  long  and  wide 
experience  it  is  now  possible  to  establish  rules  for 
the  selection  of  control  equipment  associated  with 
HTW  heat  exchangers.  This  experience  also  permits 
a  critical  look  at  heat  exchange  equipment  so  that  its 
design  and  selection  can  result  in  simpler  and  more 
foolproof  control  systems. 

This  article  will  cover  those  details  of  HTW  equip¬ 
ment  that  directly  influence  control  selection  and 
presents  workable  control  systems  for  the  following 
types  of  HTW-.supplied  heat  exchangers: 

(1)  HTW  to  space  heating  water, 

(2)  HTW’^  to  domestic  hot  water, 

(3)  HTW  to  steam,  and 

(4)  HTW-.supplied  air  heating  coils. 

In  the  .selection  of  heat  exchangers  supplied  by 
high-temperature  water,  it  is  important  to  consider 
features  that  make  good  temperature-control  per¬ 
formance  possible  and  to  avoid  those  features  that 
add  dollars  to  the  control  equipment  cost  to  save 
pennies  in  the  cost  of  the  heat-exchanging  equipment. 
While  this  same  .statement  could  apply  to  any  type  of 
heating  system  or  heating  medium,  it  is  particularly 
important  in  the  selection  of  HTW  exchangers,  espe¬ 
cially  tho.se  used  for  space  heating  water. 

HTW  Exchangers  Simply  Controlled 

HTW  exchangers  do  not  pose  any  control  prob¬ 
lems  because  of  the  nature  of  the  heating  medium. 
True,  the  valve  controlling  the  HTW  flow  must  with¬ 
stand  the  pres.sures  and  temperatures  encountered, 
but  poor  valve  plug  selection  and  poor  valve  sizing 
practices  will  produce  equally  poor  results  on  ex¬ 
changers  supplied  by  steam,  conventional  hot  water, 
or  HTW.  Likewise,  a  temperature  controller  bulb  that 
is  a  poor  fit  in  a  separable  well  and  located  so  that  it 
cannot  quickly  feel  the  effect  of  a  load  change  cannot 
help  but  produce  unstable  results  in  any  system. 

Areas  of  Problems  in  HTW  Control 

The  large  temperature  difference  between  HTW 
and  the  heated  fluid — air,  water  or  steam — means  that 
most  of  the  precautions  in  the  selection  of  HTW” 
equipment  and  controls  are  in  the  “fail-safe”  area. 
Therefore,  particular  attention  should  be  paid  to 
what  will  happen  to  the  secondary  fluid  and  equip¬ 
ment  associated  therewith  after  the  equipment  is 
shut  doum  for  any  reason  or  when  the  flow  is  reduced 
or  stopped.  For  example,  if  a  valve  supplying  375- 
degree  water  to  an  air-heating  coil  is  left  open  when 


the  fan  circulating  air  through  the  coil  is  shut  down, 
other  equipment  near  that  coil  might  be  damaged  by 
the  resultant  high  temperatures. 

HTW-to  HW  Space  Heating  Converters 

Figure  1  shows  a  typical  control  layout  for  a  single¬ 
zone  space-heating  water  converter  with  the  conven¬ 
tional  outdoor  control  of  secondary  HW  temperatures. 
It  also  includes  a  li.st  of  "do’s”  and  “don’ts”  on  vari¬ 
ous  items  in  the  system  that  can,  and  have,  caused 
trouble  if  omitted  or  not  properly  applied.  Some  fac¬ 
tors  in  equipment  selection  de.serve  a  fuller  explana¬ 
tion,  however. 

Hash  vs.  Storage-type  HTW  Converters 

More  than  90%  of  all  converters  for  space-heating 
punx)8es  installed  today  are  of  the  flash  type,  having 
the  shell  completely  filled  with  the  tube  bundle  which 
contains  the  HTW^  Whatever  the  historical  reasons 
for  this,  there  are  important  economic  reasons  for 
considering  the  merits  of  storage-type  converters  as 
opposed  to  flash-type  for  space-heating  water. 

Advantages  of  fla.sh-type  converters  include  com¬ 
pact  size  and  availability  as  standard  designs  from 
many  manufacturers.  Disadvantages  are: 

(1)  The  small  mass  of  the  .secondary  water  in  the 
shell  allows  little  “flywheel  effect”  on  the  .secondary 
side.  Therefore  any  change  in  load  on  the  secondary 
side  (such  as  radiator  or  coil  valves  oi)ening  or  clos¬ 
ing)  which  could  result  in  a  .sudden  change  in  the 
.secondary  water  return  temperature  will  be  felt 
immediately  by  the  bulb  of  controller  Tl,  since  it  only 
takes  a  few  seconds  for  secondary  water  to  go  through 
the  shell.  Likewise  any  change  in  the  primary  water 
caused  by  changes  in  Vl  position,  or  by  pressure  or 
temperature  at  Pi,  wilt  have  an  almost  instantaneous 
effect  on  the  temperature  felt  by  Tl  bulb.  Alt  of  this 
adds  up  to  little  or  no  margin  for  error  in  selection, 
installation  and  adju.stment  of  controllers  Tl  and 
valve  Vl. 

(2)  The  flash  converter  has  no  room  in  the  shell 
for  a  temperature-control  well  and  bulb.  This  leaves 
only  one  other  place  to  install  it — in  the  outlet  pipe. 
Due  to  the  problems  that  can  occur  in  installing  the 
outlet  piping,  the  control  bulb  can  very  easily  wind 
up  3  or  4  ft  from  the  converter  shell,  further  delaying 
the  response  to  changes  in  outlet  water  temperature, 
especially  if  flow  through  the  converter  is  reduced 
during  periods  of  reduced  load  in  the  building. 

(3)  The  advantage  of  fast  response  to  load  changes 
can  be  written  off  as  a  disadvantage  in  the  light  of 
item  1.  Actually,  a  fast  response  is  not  needed  on  a 
converter  used  for  space  heating,  since  the  load  can 
change  only  as  fast  as  the  combined  effect  of  outdoor 
conditions  and  occupancy  can  change.  The  fast  re¬ 
sponse  that  may  be  needed  in  a  converter  installed  in 
a  manufacturing  process  has  probably  dictated  the 
designs  of  most  converters  in  use  for  HTW  today. 
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Separable  well 
for  T1 


coupling 
welded  to 
reducing  ell 
DETAIL  A 
Bulb  location  for 
flash  converters  4"  max. 
having  no  room 
in  shell  t 

KEY 


(j«)  Control  air  supply 
't Control  air  piping 

- Electric  control,  schematic 

T1  Submaster  hot  water  temp,  controller 
T2  Outdoor  master  controller 
T3  Outdoor  controller  for  pump 
R1  Electro-pneumatic  relay  to 
close  valve  when  pump  stops 
VI  High  temp,  water  control  valve 
V2  Optional  manual  by-pass 

valve  to  relieve  excess  pressure 
across  P1-P2 

SI  Optional  manual  override  for 
resetting  temp,  at  T1 
N.C.  Normally  closed 
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FIG  1 


HTW  TO  HW  SPACE  HEATING 
CONVERTER  CONTROL 
Single  zone 


T1  HOT  WATER  TEMPERATURE  CONTROLLER 


DO 

1.  Locate  bulb  for  fastest  possible  response  to  outlet 
water  temperature  changes. 

Best:  In  shell 

Good:  In  oversized  outlet  connection — see  in- 
set,  Fig.  1. 

2.  Use  conductive  compound  in  all  separable  bulb 
wells  to  improve  heat  conductivity. 


DON'T 

1.  Don’t  locate  bulb  at  X.  Temperature  at  this 
point  usually  lower  than  at  outlet 

2.  Don’t  use  automatic  reset  or  wide-proportional 
band  controllers.  Extra  cost  usually  not  justified 
for  space  heating  water  control. 

T.  Don’t  use  controller  bulbs  that  cannot  be  exposed 
to  maximum  secondary  temperature  as  deter' 
mined  by  relief  valve  setting. 


VI  HIGH  TEMPERATURE  WATER  VALVE  AND  R1  ELECTRO-PNEUMATIC  RELAY 


DO 

1.  Use  industrial  quality  steel  body  valve,  stainless 
steel  trim,  deep  packing  gland,  top  or  bottom 
guided,  with  equal  percentage  plug. 

2.  Use  interlock  relay  R1  to  close  valves  as  soon  as 
pump  stc^s.  This  is  a  must  for  flash  converters, 
optional  for  storage  type. 

7<.  Use  pneumatic  valve  actuators.  Simplest  con¬ 
struction,  most  dependable  for  fail-safe  operation. 


DON'T 

1.  Don’t  use  composition  disc  valves  or  valves  hav¬ 
ing  shallow  packing. 

2.  Don’t  oversize  valve. 

3.  Don’t  use  less  than  5-lb  drop  for  valve  sizing. 

4.  Don’t  use  valve  positioner  on  VI  unless  close 
off  rating  is  less  than  twice  expected  pressure 
difference  across  the  closed  valve. 

5.  Don’t  install  valve  on  inlet  side;  this  may  cause 
flashing  due  to  pressure  drop. 

6.  Don’t  use  3 -way  valves.  Not  available  with 
equal-percentage  plug.  May  cause  increased 
flow  in  mains  during  summer  or  mild  weather. 

7.  Don’t  use  electric  valve  actuators;  they  are  not 
available  with  safe  margin  of  ambient  tempera¬ 
ture  rating. 
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Suggested  Design  for  Space-Heating  Water 

For  jrood  control  stability  and  for  minimizinjr  flash¬ 
ing’  possibility  of  secondary  water  when  flow  is  re¬ 
duced  or  pumps  stop,  the  following  specifications  are 
suggested; 

(1)  Controller  shell  diameter  to  be  twice  that  of 
the  tube  bundle.  This  will  supply  sufficient  thermal 
storage  in  most  cases  to  prevent  more  than  a  10-deg 


rise  in  secondary  water  temperature  with  the  tube 
bundle  full  of  HTW  and  with  the  pumps  or  flow 
suddenly  stopped. 

(2)  A  temperature  control  well  tapping  .should  be 
located  so  the  bulb  can  be  placed  within  the  shell  in 
the  path  of  water  leaving  the  converter,  and  immedi¬ 
ately  underneath  the  secondary  water  outlet. 

(3)  Configuration  of  the  heat  exchanger  should  be 


R1 


KEY 

Control  air  supply 
1  Control  air  piping 
■  Electric  control,  schematic 
Submaster  hot  water  temp,  controller 
Submaster  zone  water 
temp,  controller. 

Electro-pneumatic  relay  to 
close  valve  when  pump 
stops  (optional)  (not 
needed  to  prevent 
flashing) 

High  temp,  water  control  valve 
Optional  manual  by-pass 
valve  to  relieve  excess  pressure 
across  P1-P2 
HW  3-way  zone  valve 
By-pass  balance  valve 


_ .►To  pump  interlock  and  or 

outdoor  controller 


Reset  line  from  outdoor  controller 
and/or  space  high  limit  and/or 
manual  override  for  resetting 
temperature  at  T2 


N.C.  Normally  closed 


FIG.  2  •  HTW  TO  HW  MULTIZONE 
STORAGE  CONVERTER 


Tl 


KEY 

Control  air  supply 
Control  air  piping 
Electric  control,  schematic 
Submaster  HW  converter  controller 
T2  Submaster  HW  zone  controller 
T3  Outdoor  master  zone  controller 
T5  Outdoor  controller  for  pump 
T6  Optional  zone  high  limit 
T5 

?  i  I- 


V3  HW  3-way  zone  valve 
V4  By-pass  balance  valve 
R1  Electro-pneumatic  relay 
R2  Pump  interlock  relay 
SI  Optional  manual  override 
for  resetting  temperature 
of  water  to  zone 
N.C.  Normally  closed 


Reset  line  from  coldest  exposure 
Note:  Wild  zone  can  supply  storage  areas, 
etc.,  or  spaces  equipped  with 
100  2(X)  F  individual  room  control 

►  To  "Wild”  zones 


HTWR 


FIG.  3  -  HTW  TO  HW  MULTIZONE 
FLASH  CONVERTER 


>  Two  or  more  zones  thus 
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such  that  return  water  cannot  bypass  the  tube  bundle 
and  reach  the  outlet  even  if  flow  through  the  con¬ 
verter  is  substantially  reduced  below  design  value. 

Mulfizone  Space-Heating  Water  Converters 

Figure  2  shows  a  storage  converter  application  and 
demonstrates  that,  for  control  purposes,  a  converter 
of  this  type  can  be  treated  exactly  like  a  conventional 
boiler  with  only  two  items — the  HTW  valve  and  pump 
interlock  Rl — having  special  requirements  because  of 
the  heating  medium. 

A  control  arrangement  for  a  flash  converter 
supplying  .several  zones  is  shown  in  Fig.  3.  At  first 
glance,  resetting  the  temperature  leaving  the  con¬ 
verter  from  outdoor  temperature  with  controller  TJ 
and  then  .seemingly  doing  the  same  thing  over  again 
(controller  in  the  water  leaving  the  three-way 
valve  VS)  .seems  an  unneces.sary  complication.  How¬ 
ever,  ample  field  exjjerience  has  proved  that  water 
in  the  converter  shell  mu.st  be  re.set  from  outdoor 
temperature. 

Operating  at  Fixed  High  Temperature 

In  a  flash  converter,  if  the  circulating  pump  is  shut 
down,  as  it  will  be  occasionally  (due  to  power  failures 
or  mild  weather  causing  the  outdoor  controller  to 


.shut  the  pump  down),  secondary  water  flashing  will 
most  likely  occur  even  if  the  interlocking  relay  Rl 
closes  the  valve  as  soon  as  the  pump  stops.  This  is 
becau.se  there  is  often  enough  HTW  in  the  tube  bundle 
to  overheat  the  secondary  water  once  circulation  has 
been  cut  off  by  the  pump. 

To  be  .succe.ssful,  flash  converters  mu.st  have  full 
design  flow,  or  at  least  half  design  flow,  for  good 
modulating  control.  To  accomplish  this,  reset  sched¬ 
ules  of  controllers  Tl  and  TU  are  arranged  so  that 
valve  VS  will  be  between  half  and  fully  open  under 
all  normal  conditions  of  operation.  In  other  words, 
the  reset  schedule  in  the  converter  shell  is  only 
slightly  higher  than  the  temperature  normally  re¬ 
quired  in  the  various  zones.  Most  of  the  water  will 
have  to  come  from  the  converter  to  supply  the  needs 
of  controller  Ti. 

Eliminating  and  controlling  valve  VS  directly 
from  space  conditions  or  manual  override  controls  is 
not  sati.sfactory  becau.se  either  of  these  controllers 
could  completely  close  the  valve  port.  If  this  happened 
on  all  zones  at  the  same  time,  flow  would  be  cut  off 
through  the  converter  and  the  Tl  bulb,  being  neces- 
.sarily  located  in  the  outlet  piping  rather  than  within 
the  shell,  could  not  successfully  control  VI  in  a  stable 
manner. 


HTWR  HTWS 


FIG.  4A  -  DIRECT  HTW  TO 
DOMESTIC  HW 


FIG.  4B  -  INDIRECT  HTW  TO 
DOMESTIC  HW 


Space 

heating 

load 


DO 


DON’T 


1.  If  recovery  rate  is  30  deg  F  per  hour  or  less,  V8  1.  Don't  use  valve  positioner  on  V8. 

and  T8  may  operate  either  throttling  or  two  2.  Don't  use  indicating  or  industrial  instrument 

position.  at  T8. 

2.  Use  relief  valve  on  domestic  water  similar  to 
those  specified  for  direct-fired  water  heaters. 

3.  T9  may  he  electric  aquastat  type  controller. 

4  I  l.se  pneumatic  valve  for  V8. 
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symposium  of  the  Building  Research 
Advisory  Board.  Married,  Mr.  Hallanger 
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HTW-to-Domestic-HW  Storage  Converters 

Figure  4  shows  two  conventional  arrangements. 
Type  A  storage  converters  having  a  recovery  rate  of 
between  15  and  30  deg  per  hr  can  operate  success¬ 
fully  from  any  type  controller,  either  modulating  or 
two-position  located  at  T8  with  the  bulb  within  the 
.shell.  There  is  enough  thermal  inertia  in  the  storage 
tank  to  prevent  any  significant  .swings  of  tempera¬ 
ture  caused  by  valve  opening  and  closing. 

Type  B  shows  the  indirect  method  of  heating 
domestic  water  often  used.  On  a  call  for  heat  by 


domestic  water  thermostat  T9,  the  pump  will  start 
and  run  until  T9  is  sati.sfied.  Gravity  circulation  of 
hot  water  from  the  space-heating  converter  to  the 
domestic  converter  should  be  prevented.  While  this 
may  require  a  larger  heat  exchange  surface  in  the 
domestic  water  heater,  it  will  cut  down  on  the  amount 
of  HTW  piping  and  save  the  cost  of  one  HTW  valve. 
Again,  a  low  recovery  rate  will  permit  successful  u.se 
of  two-position  control  in  this  application. 

Steam  Generators 

The  control  of  steam  generators  supplied  by  HTW 
is  made  simple  by  the  fact  that  pressure  changes,  un¬ 
like  temperature  changes,  are  transmitted  instantly 
to  the  measuring  device  or  pre.ssure  controller.  Hence, 
necessary  corrections  in  the  position  of  Vi  can  be 
made  very  quickly.  The  net  result  is  typically  stable 
control  for  all  steam  generator  applications,  provid¬ 
ing  that  valve  Vl  has  been  carefully  selected.  See 
Figure  5. 

The  writer  has  seen  more  than  one  system  where 
a  .steam  generator  u.sed  for  supplying  kitchen  equip¬ 
ment  was  equipped  with  an  indicating  and  recording 
in.strument  having  “150%  throttling”  and  automatic 
reset  features  incorporated.  Other  generators  of  simi¬ 
lar  size  were  observed  giving  satisfactory  control 
performance  with  a  conventional  non-indicating  “10% 
throttling  range”  pre.ssure  controller  in.stalled. 


KEY 

Control  air  supply 
1  Control  air  piping 
-  Electric  control,  schematic 
Electro-pneumatic  relay  to 
close  valve  from  high  limit 
VI  High  temp,  water  control  valve 
V2  Optional  manual  by-pass 

valve  to  relieve  excess  pressure 
across  PL-P2 
N.C.  Normally  closed 
P3  Pressure  controller 


P3 


R1 


cl - — (g) 


— f~ — h - ' 

H — - 


I  r- 

- 1  I 

_l 


To  alarm  relay 
if  used 

-  i  i 


Line 


R1 


I 

_l_ 

-i-. 


P2 


Avi 

TcJ 


V2 


HTWR  HTWS 


=T=f= 


I  High  limit 

'Z  Other  limits 
Steam  - 


Low  water  cut  off 


-Cond. 


FIG.  5  -  TYPICAL  HTW  -  STEAM  GENERATOR 


DO 


DON'T 


1.  Use  siphon  or  equivalent  to  protect  bellows  1.  Don't  require  wide  throttling  and  automatic  reset 

on  P3.  features  for  P3  pressure  control. 

2.  Use  same  limit,  relief,  safety,  and  alarm  controls 
as  you  would  on  any  boiler  of  similar  output. 

(For  do’s  and  don’ts  applicable  to  Vl,  Sec  Fig.  1) 
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CONTROL  OF  HTW  SYSTEMS 


It  is  interesting  that  the  requirement  of  steam 
space  above  the  water  line  in  a  steam  generator 
necessitates  the  use  of  a  shell  that  is  three  to  four 
times  the  diameter  of  the  HTW  tube  bundle.  This 
insures  a  reasonably  large  amount  of  water  in  the 
generator,  resulting  in  a  fair  amount  of  thermal 
inertia  mentioned  earlier.  Earlier  existing  designs  of 
flash  converters  were  not  adequate  for  steam  genera¬ 
tor  service  on  HTW ;  in  those  of  suitable  design, 
the  control  stability  problem  was  automatically 
eliminated. 

Air-Heating  Coils 

The  problem  of  selecting  a  control  system  for  a 
coil  supplied  by  HTW  is,  with  one  exception,  exactly 
the  same  as  selecting  a  control  system  for  a  coil 
supplied  by  medium-temperature  water.  That  one 
exception  is  the  need  for  a  high-quality  valve  if  HTW 
is  used. 


For  preheat  coils  or  tempering  coils  used  on  all 
outdoor  air  in  any  areas  where  freezing  temperatures 
can  occur,  the  cost  of  installing  a  foolproof  control 
system  plus  the  necessary  dampers  and  duct  work  is 
high  enough  to  make  this  application  of  HTW  or 
medium  temperature  water  questionable.  In  the 
northern  states,  including  Alaska,  the  trend  in  recent 
years  has  been  to  use  glycol  solutions  in  all  heating 
coils  exposed  to  freezing  air.  Regardless  of  location,  it 
would  seem  logical  to  consider  using  glycol  on  every 
application.  Figure  6  shows  such  a  system. 

For  mixed  air  applications.  Fig.  7  shows  an 
acceptable  method  of  control  where  there  is  a  possi¬ 
bility  of  freezing  air  going  through  the  heating  coil. 
Face  and  bypass  dampers  control  the  heat  output  of 
the  coil  during  normal  operation.  When  the  outdoor 
temperature  rises  so  that  no  heat  is  needed  from  the 
coil,  valve  Vl  closes,  preventing  overheating  from  the 
undampered  side  of  the  coil.  Controller  senses  the 


T1 


T2 


Control  air  supply 
^  Control  air  piping 
Electric  control,  schematic 
Temperature  controller  (single 
temp,  or  submaster) 

Electric  high  limit  for  converter 
(closes  Vlon  temp,  rise) 


R1  Electro-pneumatic  relay  to  close  V 1 
when  fan  stops 

R2  El.  pneu.  relay  to  close  OA  damper 
on  fan  shutdown 
M 1  OA  damper  motor 
VI  High  temp,  water  control  valve 
N.C.  Normally  closed 


FIG.  6  ■  HTW  FOR  OUTDOOR  AIR 
PREHEATING 


DO 

1.  Use  flash  converter  so  that  call  for  heat  at  Tl 
will  bring  fast  response  from  Vl  and  converter. 

2.  See  Fig.  1  for  Do’s  and  Don’ts  on  Vl  selection. 


DON’T 

1.  Don’t  use  storage  converter;  response  of  air  tern- 
perature  leaving  cchI  would  be  too  slow  to  use 
simplifled  control  system  shown. 

2.  Don’t  attempt  to  use  proportional  control  of  any 
water  supplied  coil  that  can  be  exposed  to  freez' 
ing  air. 
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ACHV  REFERENCE  SECTION 


®  Control  air  supply 
^Control  air  piping 

- Electric  control,  schematic 

T1  Discharge  air  temp 

(or  submaster)  controller 
T4  Low  temp,  limit  in  coil 
discharge  (opens  V 1 
as  temperature  falls 
Ml,  M2,  M3  Damper  Operator 


R1,R2,  Electro-pneum.  relays 
R3  to  close  OA  damper, 

face  damper  and  VI  FIG.  7  •  HTW  FOR  MIXED  AIR  REHEATING 

on  fan  shut  down 
VI  High  temp,  water  control  valve 
V2  Optional  manual  by-pass 

valve  to  relieve  excess  pressure 
across  P1-P2 

SI  Optional  manual  override  for  resetting  temp,  at  T1 
N.C.  Normally  closed 


DO 

1.  Use  blow'through  fan  if  possible  to  aid  in  air 
mixing  ahead  of  coil. 

2.  See  Fig.  1  for  VI  Do's  and  Don'ts. 


DON'T 

1.  Don’t  attempt  to  use  proportional  water  flow 
control  of  water  coils  that  can  be  exposed  to 
freezing  air.  Use  system  shown  here,  or  refer 
to  Fig.  6. 

2.  Don't  rely  on  fixed  HTW  bypass  around  VI  to 
prevent  coil  freeze  up.  It  will  over-heat  the 
the  space  if  large  enough,  clog  up  if  small  enough. 


air  temperature  leaving  the  coil  and  provides  freeze 
protection  insofar  as  opening  the  valve  and  closing 
the  face  damix*r  can  prevent  freeze-ups. 

Miscellaneous  Space  Heating  Equipment 

Radiators,  convectors,  and  unit  heaters  directly 
supplied  by  HTW  are  sometimes  used  in  shops, 
hangars,  storage  areas  and  the  like.  The  question  of 
supplying  many  radiators  or  convectors  or  unit  heat¬ 
ers  with  HTW  direct  or  through  a  converter  should 
first  be  analyzed  on  an  economic  basis  to  see  if  the 
extra  cost  of  valves  will  be  offset  by  the  reduced 
amount  of  heating  surface  required  due  to  the  high 
temperature  of  the  water.  For  temperatures  above 
300  deg  none  of  the  major  control  manufacturers  can 
furnish  a  compact  radiator  or  convector  valve  that 
can  withstand  the  pre.ssures  and  temperatures  in¬ 
volved  over  reasonably  long  periods  of  time  without 
excessive  maintenance.  Limiting  factors  with  com¬ 
pact  valves  are  imposed  either  by  the  disc  material, 


the  packing  gland  or  materials  u.sed  in  the  actuator 
that  are  not  suitable  for  prolonged  exposure  to  high 
temperatures. 

Conclusions 

To  sum  up,  successful  control  of  any  HTW  heat 
exchanger  depends  on  the  following: 

Design  and  selection  of  heat  exchangers  that  will 
permit  good  control; 

Proper  consideration  and  analysis  of  the  possibil¬ 
ity  of  overheating  the  secondary  fluid  immediately 
after  and  during  prolonged  shutdown. 

Proper  consideration  and  analysis  of  ability  of  the 
controls  to  function  at  all  load  conditions — from  0  to 
100%  for  space  heating;  and 

Instruments  can  and  should  be  used  on  many  appli¬ 
cations,  but  the  use  of  instruments  on  HTW  exchang¬ 
ers  is  not  justified  just  because  HTW  is  the  heat¬ 
ing  medium. 
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RAINFALL  INTENSITY-DURATION-FREQUENCY  CURVES 


The  following  rainfall  intensity-duration-fre- 
quenqr  curves  are  abstracted  from  Technical 
Paper  No.  25  of  the  Weather  Bureau.  Included 
are  data  for  200  selected  staticms  in  the  United 
States  and  Puerto  Rico.  The  data  are  substantially 
in  the  form  foimd  in  the  Technical  Pjq)cr,  except 
that  the  curves  arc  cut  off  at  the  60-minute  dura¬ 
tion  line,  enabling  data  to  be  presented  in  six 
pages. 

Rainfall  data  in  this  form  are  intended  for  use 
in  designing  the  modest  storm  drainage  intern 
associated  with  buildings  and  with  industrial 
plants  and  their  surrounding  parking  and  lawn 
areas. 


After  the  designer  has  chosen  the  proper  storm 
frequency  curve,  he  enters  the  rainfall  graph  from 
the  bottom.  The  abscissa  is  the  storm  duration,  in 
minutes.  To  arrive  at  a  maximiun  design  flow,  a 
storm  duration  value  equal  to  the  time  of  concen¬ 
tration  is  chosen.  Time  of  concentration  is  the 
time  it  takes  for  the  area  about  a  point  in  the 
drainage  system  to  start  contributing  to  the  flow 
at  that  point  Where  that  point  is  an  inlet,  the 
time  of  omcentraion  is  called  the  inlet  time,  and 
is  the  time  it  takes  for  rainfall  to  accumulate  and 
flow  over  the  ground  to  the  inlet  For  the  mod¬ 
erately  sized  dbrainage  system,  it  is  usualty  safe 
to  assume  either  a  five-minute  or  ten-minute  dura¬ 
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tion  for  storm  sewer  inlets. 

Rmnfall  intensity,  when  multiplied  by  the  drain¬ 
age  area,  in  acres,  yields  the  amount  of  rainfall 
in  a  given  area  in  acre-inches  per  hour.  Through 
suitable  conversions,  and  takit^  into  account  the 
nature  of  the  terrain,  the  rate  of  flow  of  the  storm 
drainage  system  can  be  calculated. 


For  each  station,  six  curves  are  given.  Although 
specifically  so  designated  in  the  first  column  only, 
each  set  corresponds  to  storm  frequencies  (or  re¬ 
turn  periods)  of  2,  5, 10, 25, 50  and  100  years.  For 
the  normal  industrial  site,  the  10-year  curve  should 
be  used.  The  more  conservative  the  design,  the 
larger  the  design  period  that  wiB  be  chosen. 
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EXHAUST  HOODS  FOR  INDUSTRIAL  VENTILATION 

Slant  Hood  for  Opan  Surfaca  Tanb 


Duct  diametar  (D)  to 
maintain  velocity  from 
1500  to  2500  fpm 


Top  slot 


Notes: 

Q  =  Wx  Lx  K 

where  Q  =  Air  quantity  required,  cf m 
W  =  Tank  or  table  width,  feet 
L  =  Tank  or  table  length,  feet 
K  =  Ventilation  rate,  cfm  per  sq  ft 


Appropriate  values  of  K  can  be  determined 
from  procedures  outlined  in  the  following 
references; 

i  1.  Industrial  Code  Rules  12  and  18 
for  Open  Surface  Tank  Operations; 
Div.  of  Industrial  Hygiene,  New 
York  State  Department  of  Labor. 

2.  A.SA  Standard  Z9.1,  "Ventilation 
and  Operation  of  Open  Surface 
Tanks." 


3. 


■Removable  wooden  or  metal  slats 
of  various  widths  adjusted  to  obtain 
best  control 


View  showing  connection 
of  slats  to  plenum 


"Industrial  Ventilation";  American 
Conference  of  Governmental  In¬ 
dustrial  Hygienists. 


L_  ^  ,ifas  big  as  possible) 


Design 

Proportions 

Means  of  Air  Distribution  | 

Plenum  Throat 

Plenum  Face 

E 

B+C 

0.05W-0.1W(a) 

0.1W-0.2W 

0.1W-02W(b) 

0.05W-0.1W 

(a)  Throat  must  extend  full  length.  Transi¬ 
tion  piece  must  be  used. 

(b)  Transition  piece  is  desirable  but  not 
necessary. 


Flanges  recommended 
but  not  required 


End  shields- 
desirable 


(as  big  as  possible) 


• 

- 

C»B/3 

B+C 

F+G-^ 

G*F,^ 

.  I 
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EXHAUST  HOODS  FOR  INDUSTRIAL  VENTILATION 

C«nt*r  Hoods  for  Opon  Surfaeo  Tanb 


Air  quantity  required  (cfm)  =  Face  area  (sq  ft)  x  Face  velocity  (fpm) 

Select  duct  diameter  (D)  to  maintain  duct  velocity  between  1500-2500  fpm. 


Face  velocity  varies  with  process;  here 
are  typical  values: 

No  cross  room  drafts  100  fpm 

Slight  cross  room  drafts  150  fpm 

Moderate  cross  room  drafts  200  fpm 
For  considerable  cross  room  drafts,  do  not 
use  this  type  exhaust  hood. 


Note: 

This  type  of  hood  can  also  be  designed 
on  the  basis  of  ventilation  rate  (K),  cfm 
per  sq  ft.  See  data  on  preceding  page, 
Slant  Hood  for  Tank  Exhaust. 


Drawings  prepared  by  New  York  State  Department  of  Labor 
Division  of  Industrial  Hygiene  •  Engineering  Unit 
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How  Much  INSULATION? 


(Continued  from  the  May  Reference  Section) 


Table  2.  Economic  Thickness.  1“  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 

D  =  0.0040  0=0.0045 


Temperature  difference,  deg.  F 


Table  2.  Economic  Thickness.  1"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 


0  =  0.0070 


Temperature  difference,  deg,  F 
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Data  from  Manual  on  Economic  Thickness  of  Insulation  for  Flat  Surfaces  and  Pipes, 


Table  2.  Economic  Thickness.  1"  Pipe  Table  2.  Economic  Thickness.  1"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  rood  thickness  in  inches.)  (D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 


0  =  0.0120 


0=0.0300 


Temperature  difference,  deg,  F 


Temperature  difference,  deg,  F 


J70 1306 


Temperature  difference,  deg  C 


Temperature  difference,  deg  C 


0  =  0.0150 


0  =  0.0400 


Temperature  difference,  deg,  F 


0=0.0200 


0  =  0.0500 
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developed  at  West  Virginia  University  with  Union  Carbide  Chemicals  Company. 


Table  2.  Economic  Thickness.  V/a"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 


Table  2.  Economic  Thickness.  V/a"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 


D= 0.0035  0  =  0.0040  0=  0.0045 


Temperature  difference,  deg,  F 


34j|378 


190  2io!J30iJSO  270  2901310  330:330 


m 


m 


Temperature  difference,  deg  C 


0=  0.0050 


0  =  0.0060 


0  =  0.0070 


0=  0.0080 


0=0.0100 
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References  to  Illustrations  are  to  the  last  month's  Reference  Section,  starting  on  page  65 


Table  2.  Economic  Thickness.  1V4"  Pipe  Table  2.  Economic  Thickness.  1V4"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.)  (D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 


D  =  0.0200 


0=0.0500 
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of  the  May,  1961  issue,  which  includes  full  instructions  on  use  of  these  data 


Table  2.  Economic  Thickness.  IVi"  Pipe  Table  2.  Economic  Thickness.  V/x"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.)  (D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 
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Table  2,  for  larger  pipe  sizes,  is  continued  next  month 


Table  2.  Economic  Thickness.  Pipe  Table  2.  Economic  Thickness.  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.)  (D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 


D=0.0150 


D=  0.0400 


98 


JUNE,  1941.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


ESTIMATING 

Job  Time  Reference  Data 


Part  3  in  this  series  on  estimating  begins  publication  of  a  group 
of  tables  containing  specific  estimating  data,  in  terms  of  minutes 
and  manhours  of  labor.  Full  instructions  for  proper  appli¬ 
cation  of  these  tables  are  outlined  in  the  accompanying  text. 


ROBERT  J.  SMITH 


Generally,  the  estimator  bases  his  labor  perform¬ 
ance  on  the  amount  of  material  that  a  man  can 
install  in  a  working  day.  In  practice,  this  can  be 
predicated  on  field  experience  which  provides  him 
with  data  on: 

1.  How  many  cuts  and  threads  of  a  certain  size 
pipe  a  gang  can  make  in  a  day. 

2.  How  long  it  takes  to  make  up  and  install  a  run 
of  pipe  and  fittings  for  a  specific  pipe  size. 

3.  How  many  joints  of  soil  pip)e  of  a  certain  size  a 
gang  can  install  and  caulk  in  a  working  day. 

4.  How  long  it  will  take  to  set  a  fixture. 

It  is  possible  that  he  may  have  worked  out  a  system 
on  a  dollar  basis  which  will  tell  him  what  it  will  cost 
to  install  the  roughing  for  a  fixture  and  how  much  it 
will  cost  to  install  the  fixture  and  the  fixture  fittings. 

Once  he  has  worked  out  this  information  for  one 
type  of  installation,  the  data  can  be  modified  to  cover 
other  types  of  installation.  For  example,  if  it  should 
cost  $50  per  fixture  for  the  roughing  in  an  apartment 
house  where  practically  each  floor  layout  is  similar, 
it  is  reasonable  to  expect  that  similar  roughing  for  a 
factory  building  would  cost  more  since  the  number 
of  fixtures  installed  is  less  and  the  pipe  runs  are 
longer.  Roughing  for  school  buildings  would  cost  even 
more,  and  that  for  a  hospital  would  be  still  higher 
because  of  the  need  to  use  more  expensive  material. 
Also,  in  hospitals  there  are  comparatively  few  installa¬ 
tions  where  the  fixtures  are  installed  as  a  battery, 
and  there  are  more  individual  services  to  hospital 
rooms. 

For  laboratory  projects,  connections  would  have 
to  be  made  to  a  wide  variety  of  units  such  as  sinks, 
work  tables,  fume  hoods,  dark  room  equipment, 
benches  and  cabinets.  Here,  too,  the  equipment  would 


not  be  set  up  in  batteries  but  would  be  placed  as 
individual  units  to  best  serve  a  specific  process  or 
laboratory  operation. 

Some  of  the  equipment  might  be  served  by  as  many 
as  four  to  six  pipe  lines,  such  as  hot  and  cold  water 
lines,  gas,  air,  chemical  lines  and  distilled  water  lines. 
In  addition,  there  is  the  line  to  carry  off  waste.  All  of 
this  means  that  many  types  of  material  will  be  in¬ 
stalled,  and  many  more  risers  would  be  required  than 
for  a  conventional  installation. 

To  provide  some  concept  of  how  the  cost  of  rough¬ 
ing  varies  per  fixture  for  various  installations,  here 
are  some  typical  figures.  These  are  average  country¬ 
wide  prices  and  they  include  costs  for  a  one-story 
riser,  the  necessary  waste  and  vent  pipe  and  fittings, 
and  copper  water  tubing  and  fittings.  Here  are  prices 
per  fixture: 


Apartments 

$50 

Factories 

53 

Schools 

75 

Hospitals 

90 

Laboratories 

95 

For  roughing  on  shower  cabinets  or  area,  and  floor 
and  roof  drains,  the  cost  per  fixture  would  approxi¬ 
mate  the  following  figures: 

Shower  cabinets,  per  fixture  $84.50 

Shower  area,  or  floor  drains  11.50 

Roof  drains  23.00 

To  these  figures  must  be  added  the  cost  of  the  fix¬ 
tures  and  their  fittings,  and  the  cost  of  setting  or 
installing.  One  must  remember  that  these  costs  will 
require  some  adjustment,  based  on  cost  figures  for 
the  area  in  which  the  contractor  operates. 

These  roughing  costs,  together  with  fixture  costs, 
are  suitable  for  making  a  preliminary  or  budget 
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estimate.  However,  it  is  the  writer’s  belief  that  the 
safest  w’ay  to  prepare  an  estimate  is  to  conduct  a 
material  takeoff,  and  apply  individual  man-hour  units 
or  their  equivalent  aKainst  each  item  of  material. 
The  estimator  who  makes  up  a  .schedule  of  man-hour 
performance  records  will  be  doinsr  him.self  a  distinct 
.service.  While  considerable  w’ork  will  be  involved  in 
the  preparation  of  such  data,  in  the  final  analysis  the 
benefits  derived  will  more  than  comi>en.sate  for  this 
effort.  A  direct  re.sult  is  that  the  estimates  will  be 
more  consistent. 

As  mentioned  la.st  month,  the  e.stimator  .should  have 
.some  accountinjr  experience  so  that  he  may  be  able 
to  analyze  field  reports  and  the  detailed  costs  of  pre¬ 
viously  completed  jobs,  so  that  he  can  intelligently 
compare  performance  records  with  his  own  figures. 

To  illustrate,  tables  will  be  presented  which  are 
based  on  actual  time  studies  made  during  field  opera- 


JOB 

TIME 

tions.  The  tables  .show'  the  average  number  of  minutes 
used  to  perform  .some  of  the  many  operations  required 
to  install  various  types  of  pipe  and  fittings.  The  in¬ 
formation  is  arranged  according  to  pipe  size.  The 
minutes  required  have  been  converted  to  man-hours 
for  greater  ease  in  handling. 

Figures  presented  are,  generally,  maximum  values 
which  are  based  on  production  in  a  large  metropolitan 
area.  Generally  .speaking,  work  turnout  or  production 
in  large  cities  is  not  as  good  as  that  for  the  smaller 
communities.  This  may  or  may  not  be  startling  news. 


TABLE  I— WELDED  PIPE  AND  FITTINGS— INSTALLATION  TIME 


1 

1 

To  Position  1 

or  Perform 

,  1" 

.  .  1 

|l/-  2" 

1  ,  1 

3" 

4' 

6*' 

1 

8" 

1 

10" 

12" 

Min¬ 

utes 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

c  2 
2  = 

=  3  .=  • 

Man- 

Hours 

.E  S| 

Man- 

Hours 

.E  S 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

C  S 
2  = 

Man- 

Hours 

.E  S 
2  = 

Man- 

Hours 

1 s 
2  = 

Man- 

Hours 

Schedule  40 

Welds 

24 

.4 

30 

.5 

30 

.5  42 

7 

72 

1.2 

84 

1.4 

126 

2.1 

162 

2.7 

198 

3.3  : 

240 

4.0 

Schedule  80 

Welds 

72 

1.2 

78 

1.3 

78 

1.3  84 

1.4 

96 

1.6 

114 

1.9 

168 

2.8 

216 

3.6 

264 

4.4 

324 

5.4 

Lineal  Foot — 
Schedule  40  Pipe 

12 

.20 

12 

.20 

16 

.27  16 

.27 

18 

.30 

24 

.40 

36 

.60 

48 

.80 

60 

1.00 

72 

1.20 

Lineal  Foot — 
Schedule  80  Pipe 

15 

.25 

16 

.26 

18 

.30  18 

.30 

30 

.50 

36 

.60 

48 

.80 

60 

1.00 

72 

1.20 

84 

1.40 

Std.  Weld 

90’-45'’  Ells 

54 

.9 

54 

.9 

60 

1.0  84 

1.4 

144 

2.4 

168 

2.8 

252 

4.2 

330 

5.5 

402 

6.7 

480 

8.0 

Std.  Weld 

Tees 

72 

1.2 

72 

1.2 

90 

1.5  126 

2.1 

216 

3.6 

264 

4.4 

378 

6.3 

486 

8.1 

612 

10.2  720 

12.0 

X.H.  Weld 

90“-45‘’  Ells 

60 

1.0 

60 

1.0 

78 

1.3  108 

1.8 

186 

3.1 

216 

3.6 

318 

5.3 

414 

6.9 

540 

4.0  648 

10.8 

X.H.  Weld 

Tee 

90 

1.5 

90 

1.5 

114 

1.9  162 

2.7 

276 

4.6 

306 

5.6 

480 

8.0 

618 

10.3 

828 

13.8  972 

16.2 

Std.  Weld 

Reducers 

30 

.5 

30 

.5 

30 

.5  54 

.9 

120 

2.0 

128 

2.3 

222 

3.7 

300 

5.0 

366 

6.1 

426 

7.1 

X.H.  Weld 
Reducers 

54 

.9 

54 

.9 

60 

1.0  96 

1.6 

168 

2.8 

198 

3.3 

288 

4.8 

372 

6.2 

480 

8.0  ! 

588 

9.8 

150# 

Slip  on  Flange 

54 

.9 

54 

.9 

60 

1.0  84 

1.4 

144 

2.4 

168 

2.8 

252 

4.2 

330 

5.5 

402 

6.7  480 

8.0 

300# 

Slip  on  Flange 

60 

1.0 

60 

1.0 

78 

1.3  108 

1.8 

186 

3.1 

216 

3.6 

318 

5.3 

414 

6.9 

540 

9.0  648 

10.8 

600# 

Slip  on  Flange 

66 

l.l 

66 

l.l 

84 

1.4  168 

2.8 

144 

3.4 

240 

4.0 

340 

5.8 

456 

7.6 

594 

9.9 

714 

11.9 

150# 

Weld  Neck  Flange 

24 

.4 

30 

.5 

30 

.5  42 

.7 

72 

1.2 

84 

1.4 

126 

2.1 

162 

2.7 

198 

3.3  240 

4.0 

300# 

Weld  Neck  Flange 

78 

1.3 

78 

1.4 

84 

1.4  84 

1.4 

96 

1.6 

114 

1.9 

168 

2.8 

216 

3.6 

264 

4.4  : 

324 

5.4 

600# 

Weld  Neck  Flange 

84 

1.4 

90 

1.5 

90 

1.5  90 

1.5 

108 

1.8 

126 

2.1 

186 

3.1 

240 

4.0 

288 

4.8  354 

5.9 

150# 

Lap  Weld  Nipple 

24 

.4 

30 

.5 

30 

.5  42 

.7 

72 

1.2 

84 

1.4 

126 

2.1 

162 

2.7 

198 

3.3  240 

4.0 

300# 

Lap  Weld  Nipple 

78 

1.3 

78 

1.4 

84 

1.4  84 

1.4 

96 

1.6 

114 

1.9 

168 

2.8 

216 

3.6 

264 

4.4  324 

5.4 

600# 

Lap  Weld  Nipple 

84 

1.4 

90 

1.5 

90 

1.5  90 

1.5 

108 

1.8 

126 

2.1 

186 

3.1 

240 

4.0 

288 

4.8  354 

5.9 

100 
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but  it  is  partially  due  to  rei?ulations  of  some  unions 
to  govern  production.  An  important  factor  is  the 
large  amount  of  available  work  in  cities,  much  larger 
than  that  in  the  smaller  community,  so  that  it  is 
easier  for  men  to  find  employment.  Therefore,  labor 
is  more  independent  and  the  men  in  the  crafts  are 
less  inclined  to  produce  a  good  day’s  work. 

A  pipefitter  working  for  a  contractor  in  a  small 
community,  does  not  have  as  much  opportunity  to 
better  his  financial  status  as  compared  to  one  work¬ 
ing  in  the  large  city.  Primarily,  this  is  based  on  the 
fact  that  the  volume  of  work  is  less.  The  pipefitter  is 
satisfied  as  long  as  his  job  is  steady ;  to  in.sure  steady 
employment  under  such  circumstances,  he  is  more 
concerned  with  his  work  output. 

The  contractor  can  aJways  convert  the  figures 
shown  in  the  job-time  tables  to  his  own  use  by  re¬ 
figuring  the  labor  on  some  of  his  completed  jobs. 
Then,  based  on  the  differences  between  his  labor 
figures  and  that  shown  in  the  tables,  he  can  apply  a 
factor  to  the  tables  so  that  they  reflect  labor  condi¬ 
tions  in  his  own  area.  As  a  suggestion,  a  number  of 
jobs  should  be  computed  and  the  weighted  average 
for  labor  on  these  jobs  used  for  making  comparisons 
with  the  tables. 


Rules,  regulations  and  labor  rates  in  effect  between 
the  union  and  contractors  in  various  areas  of  the 
country  will  have  a  direct  bearing  on  the  man-hour 
rate.  For  example,  in  one  area  the  union  rules  call 
for  two  journeymen  working  as  a  team,  with  super¬ 
vision  provided  by  a  foreman  and  an  assistant  fore¬ 
man.  In  addition,  the  time  of  the  superintendent  en¬ 
gaged  in  this  particular  phase  of  the  work  is  charge¬ 
able;  also  to  be  added  is  insurance  on  the  labor 
involved. 

Using  an  8-hour  day,  then,  the  charges  for  a  spe¬ 
cific  job  might  work  out  as  follows: 

2  Plumbers  43  days  at  $60.80  =  $2614.40 

1  Foreman  86  hours  at  6.40  =  550.40 

1  Asst.  Foreman  129  hours  at  4.80=  619.20 

Superintendent  4.3  days  at  70.00  =  301.00 

Insurance  at  11%  =  449.35 


$4534.35 

The  time  u.sed  by  the  gang  (2  plumbers — 43  days) 
would  be  the  hourly  basis  for  establishing  a  man-hour 
rate,  including  supervision  and  insurance  as  per  the 
following: 

2  X  43  days  X  8  hours  =  688  hours 

$4534.35  -i-  688  =  $6.59  man-hour  rate 

In  another  area  the  labor  charges  including  insur¬ 
ance  might  be  as  follows: 

2  Plumbers  27  days  at  $74.40  =  $2008.80 
1  Foreman  13  days  at  41.20  =  535.60 

Insurance  at  10^, i,  =  254.44 


$2798.84 


TABLE  2- 

-STEEL 

PIPE  AND  FITTINGS— POWER  TOOL  OPERATION 

TIME 

Cut  and  Thread  Pipe,  Make  on 
Screwed  Flange,  and  Reface 

V-Type 

Backweld 

Pipe 

Size, 

Inches 

Cut 

Pipe 

Cut  and 

Thread  Pipe 

125-^  Cast  Iron 
150#  Steel 

250#  Cast  Iron 
300#  Steel 

Bevels  for 
Field  Welding 

Screwed 

Connections 

Min¬ 

utes 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

1 

Min-  1 
utes 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

•A 

2.7 

.045 

5.4 

.090 

_ 

— 

_ 

_ 

_ 

_ 

15.5 

.258 

Vb 

2.7 

.045 

5.4 

.090 

— 

— 

— 

— 

— 

— 

16.2 

.270 

'A 

2.9 

.049 

5.9 

.098 

— 

— 

— 

— 

— 

— 

16.8 

.280 

Va 

3.2 

.053 

6.4 

.106 

— 

— 

— 

— 

— 

— 

18.0 

.300 

1 

3.4 

.057 

6.8 

.114 

44.3 

.738 

47.9 

.798 

1.9 

.032 

21.6 

.360 

l'/4 

3.7 

.061 

7.3 

.122 

45.5 

.758 

50.3 

.838 

2.4 

.040 

27.6 

.460 

l'/2 

3.7 

.065 

7.8 

.130 

47.9 

.798 

55.1 

.918 

2.9 

.049 

35.4 

.590 

2 

4.2 

.069 

8.3 

.138 

52.5 

.878 

60.0 

.998 

3.8 

.063 

45.6 

.760 

2'/2 

4.4 

.073 

8.8 

.146 

57.5 

.958 

64.2 

1.070 

4.7 

.079 

57.6 

.960 

3 

4.6 

.077 

9.3 

.154 

66.6 

l.ll 

73.8 

1.230 

5.7 

.095 

60.0 

1.000 

3'/2 

5.7 

.095 

11.4 

.190 

72.0 

1.20 

83.4 

1.390 

6.7 

.112 

72.0 

1.200 

4 

6.5 

.108 

13.2 

.220 

81.0 

1.35 

88.2 

1.470 

7.6 

.127 

74.4 

1.240 

5 

7.4 

.124 

19.2 

.320 

84.0 

1.40 

95.4 

1.590 

9.6 

.160 

91.2 

1.520 

6 

9.6 

.160 

25.2 

.420 

93.0 

1.55 

105.0 

1.750 

11.5 

.191 

— 

— 

8 

17.1 

.285 

42.0 

.700 

108.0 

1.80 

125.0 

2.090 

15.3 

.255 

— 

— 

10 

26.7 

.445 

66.0 

l.lOO 

133.8 

2.23 

153.0 

2.550 

19.0 

.319 

— 

— 

12 

36.6 

.610 

100.8 

1.73 

165.0 

2.75 

186.6 

3.110 

25.9 

.431 

— 

— 

Note:  Add  50%  for  use  of  hand  fools.  For  mifer  cuts  and  bevels,  add  50%  to  cuts  or  bevels. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JUNE,  1961 


101 


TABLE  3— SPECIAL  WELDED  FITTINGS— INSTALLATION  TIME 


JOB 


Pipe 

Size, 

Inches 

1  Coupling  Nozzle  Welds 

Standard  Extra-Heavy 

Welding  Socket 
Fittings, 

Per  Connection 

Threadolets 

or 

Weldolets 

Pads 

Min¬ 

utes 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

.5  S 

2  3 

Man- 

Hours 

1  .E  ® 

!  2  = 

1  __ 

Man- 

Hours 

'/4 

33.0 

.55 

47.4 

.79 

22.2 

.37 

61.8 

1.03 

71.4 

1.19 

% 

33.6 

.56 

60.0 

1.01 

24.0 

.40 

64.2 

1.07 

76.2 

1.27 

'/2 

39.0 

.65 

70.8 

1.18 

25.8 

.43 

69.0 

1.15 

81.0 

1.35 

% 

42.0 

.70 

81.0 

1.35 

28.8 

.48 

73.8 

1.23 

85.8 

1.43 

1 

48.0 

.80 

96.0 

1.60 

31.8 

.53 

81.0 

1.35 

100.2 

1.67 

l'/4 

54.0 

.90 

119.4 

1.99 

36.0 

.60 

90.6 

1.51 

114.6 

1.91 

l'/2 

60.0 

I.OI 

150.0 

2.50 

42.0 

.70 

105.0 

1.75 

133.8 

2.23 

2 

80.0 

1.33 

187.2 

3.12 

48.6 

.81 

131.4 

2.19 

167.4 

2.79 

2'/2 

105.0 

1.75 

231.0 

3.85 

58.2 

.97 

172.2 

2.87 

210.6 

3.51 

3 

132.0 

2.20 

279.0 

4.65 

69.6 

1.16 

220.2 

3.67 

230.0 

3.83 

3'/2 

163.2 

2.72 

331.2 

5.52 

87.6 

1.46 

— 

— 

— 

— 

4 

5 

196.2 

3.27 

390.0 

6.50 

106.8 

127.8 

1.78 

2.13 

— 

— 

— 

— 

6 

_ 

__ 

__ 

_ 

150.0 

2.50 

__ 

__ 

_ 

_ 

TIME 


Nofe:  For  couplings  or  nipples  installed  at  other  than  90°  angles,  add  50%  to  the  above 
nfan-hours. 


Using  this  basis  for  establishing  the  man-hour  rate, 
the  man-hour  rate  would  be : 

2  X  27  X  8  hours  =  432  hours 
$2798.84  432  =  $6.48  man-hour  rate 

In  other  areas  the  use  of  helpers  might  be  allowed 
or  insurance  rates  would  be  different,  thereby  devel¬ 
oping  a  different  set  of  man-hour  rates. 

The  two  models  showing  the  development  of  a  man¬ 
hour  rate  are  used  mainly  to  illustrate  the  method 


used  to  develop  this  cost.  Agreements  covering  the 
use  of  labor,  insurance  and  fringe  benefits,  depend¬ 
ing  on  the  location,  control  the  man-hour  rate  and 
must  be  considered  accordingly. 

Job-Time  Tables 

To  start,  we  will  show  a  reference  table  that  the 
estimator  could  use  after  establishing  the  necessary 
corrections  for  his  area.  It  covers  the  installation  of 
standard  and  extra-heavy  welded  pipe  and  fittings. 


TABLE  4— SCREWED  PIPE  AND  FITTINGS— INSTALLATION  TIME 


1" 

l'/2" 

2" 

3" 

6”  I 

10" 

12" 

To  Position 

Min¬ 

utes 

IJ 

.E  5 

2  3 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

.E  • 
2=1 

Man- 

Hours 

.E  »  1 
2  = 

t  ^  I 

Ji 

2i 

.E  ® 
2  = 

Man- 

Hours 

■E  s  1 
1  2  = 

Man- 

Hours 

.E  ® 
2  = 

Man- 

Hours' 

.E  ®  1 
1  23 

II 

1 

1  2  =  1 

Lineal  Foot- 
Schedule 

40  Pipe 

12 

.20 

12 

.20 

16 

.27 

16 

.27 

18 

.30 

24 

.40 

36 

.60 

48 

.80 

60 

1.00 

72  1.20 

Lineal  Foot- 
Schedule 

80  Pipe 

15 

.25 

16 

.26 

18 

.30 

18 

.30 

30 

.50 

36 

.60 

48 

.80 

60 

1.00 

72 

1.20 

84  1.40 

90“ -45° 
Elbow 

36 

.60 

48 

.80 

60 

1.00 

90 

1.50 

216 

3.60 

252 

4.20 

312  5.20 

360 

6.00 

Tee 

54 

.90 

60 

1.00 

90 

1.50 

114 

1.90 

324 

5.40 

378 

6.30 

468  7.80 

540 

9.00 

_ 

_ 

_  _ 

Union 

36 

.60 

48 

.80 

60 

1.00 

90 

1.50 

— 

— 

— 

— 

— 

_ 

_ 

_ 

_ 

_ 

_  _ 

Flange 

42 

.70 

48 

.80 

54 

.90 

66 

1.10 

126 

2.10 

138 

2.30 

168  2.80 

192 

3.20 

_ 

_ 

_  _ 

Reducer 

36 

.60 

48 

.80 

60 

1.00 

90 

1.50 

216 

3.60 

248 

4.20 

312  5.20 

360 

6.00 

_ 

_ 

_  _ 

Nipple 

12 

.20 

12 

.20 

18 

.30 

24 

.40 

30 

.50 

30 

.50 

36 

.60 

42 

.70 

_ 

_ 

_  _ 

Strainer 

48 

.80 

60 

1.00 

72 

1.20 

102 

1.70 

228 

3.80 

264 

4.40 

_ 

_ 

_ 

_ 

_ 

_ 

_  _ 

Trap 

54 

.90 

66 

I.IO 

78 

1.30 

108 

1.80 

204 

3.40 

270 

4.50 

— 

— 

— 

— 

_ 

_ 

_  _ 

Valve 

42 

.70 

54 

.90 

66 

1.10 

96 

1.60 

246 

4.10 

288 

4.80 

408  6.80 

468 

7.80 

_ 

_ 

_  _ 

Hanger 

60  1.00 

60 

1.00 

90 

1.50 

90 

1.50 

120 

2.0 

120 

2.0 

120 

2.0 

144 

2.40 

156 

2.60 

156  2.60 

102 
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TABLE  5— COPPER  TUBE  AND  SWEAT  FITTINGS— INSTALLATION 

TIME 


Time  in  Man-Hours 


To  Install 

i  '/2"l 

y4"! 

1  r‘l 

l'/4"l 

I'/2"|2"| 

2'/2" 

|3"  1 

4" 

1 

!  8" 

45“  &  90*  Elbows . 

.29 

.36 

.54 

1.0 

1.0 

1.2 

1.9 

2.4 

2.5 

2.9 

3.1 

Tees  . 

.39 

.52 

.75 

1.4 

1.4 

1.9 

2.5 

3.1 

3.2 

3.7 

4.0 

Adapters  . 

.25 

.33 

.49 

.9 

.9 

1.0 

1.7 

2.2 

2.3 

2.6 

— 

Caps  and  Plugs  . 

.10 

.10 

.20 

.4 

.4 

.6 

.7 

1.0 

l.l 

1.4 

1.5 

Reducers  . 

.26 

.35 

.54 

.9 

.9 

l.l 

1.8 

2.3 

2.4 

2.8 

3.0 

Unions  . 

.28 

.37 

.56 

l.l 

l.l 

1.3 

2.0 

2.5 

— 

— 

— 

Couplings  . 

.27 

.36 

.54 

1.0 

1.0 

1.2 

1.9 

2.4 

2.5 

2.9 

3.1 

Flanges . 

.27 

.27 

.4 

.8 

.8 

l.l 

1.4 

1.8 

1.8 

2.2 

2.3 

Valves  . 

.38 

.46 

.64 

l.l 

l.l 

1.3 

2.4 

2.9 

3.1 

— 

— 

Lineal  Foot  Tubing,  Hard  or  Soft  . 

.17 

.17 

.17 

.23 

.23 

.25 

.26 

.26 

.34 

.51 

.68 

Shown  also  are  the  costs  of  welds  for  Schedules  40 
and  80  pipe. 

To  use  Table  1,  the  estimator  should  list  the  pipe 
and  fittings  made  in  his  take-off  and  apply  the  posi¬ 
tioning  time  shown  against  each  item.  He  would  then 
estimate  the  number  of  welds  required  by  size  and 
apply  the  co.sts  for  these  items.  When  these  items 
are  extended  and  added,  they  amount  to  the  total  man¬ 
hours  estimated  to  do  the  job.  Then,  multiplication  by 
the  man-hour  rate  will  result  in  the  total  direct  cost. 
To  this  cost  the  contractor  would  naturally  have  to 
apply  his  percentages  for  overhead  and  profit. 

The  next  reference  data.  Tables  2  and  3,  reflect  the 
cost  of  cutting  and  threading  pipe,  making  on  screwed 
flanges,  and  refacing  the  flanges.  Shown  also  are  the 
costs  of  making  V-type  bevels  for  field  welds  and  the 
back-welding  of  screwed  connections.  Also  shown  are 
coupling  nozzle  welds,  the  welding  of  socket  fittings, 
of  pads,  and  of  Threadolets  and  Weldolets.  It  should 
be  noted  that  the  figures  shown  are  based  on  the  use 
of  power  tools.  If  hand  tools  are  used,  the  time  would 
be  increased  by  approximately  50%.  Wherever  miter 
cuts  and  bevels  are  required,  the  cost  of  cuts  and 
bevels  should  also  be  increased  by  50%.  It  should  also 
be  noted  that  where  couplings  or  nipples  are  installed 
at  other  than  90®  angles,  the  time  would  be  increased 
by  50%. 


Table  4  shows  the  time  expended  for  the  installa¬ 
tion  of  standard  and  extra-heavy  screwed  pipe  and 
fittings.  These  man-hour  units  cover  the  installation 
of  pipe  by  the  linear  foot  and  fittings  by  the  piece. 
The  cost  of  making  up  and  hanging  a  suspension  pipe 
hanger,  consisting  of  a  split  ring  or  clevis  hanger, 
rod,  plate  and  nuts,  is  also  shown.  No  allowance  is 
made  here  for  any  drilling.  To  use  this  table,  the 
reader  should  list  the  pipe  fittings  and  valves,  etc., 
made  in  his  take-off  and  apply  the  positioning  time 
shown  against  each  item.  He  should  then  count  his 
cuts  and  threads  and  apply  the  man-hours  shown  in 
Table  2  for  this  work.  The  sum  of  all  these  man-hours 
when  extended  will  give  the  total  man-hours  needed 
to  do  the  job. 

Brass  or  copper  pipe  and  tubing  are  being  widely 
used  in  the  industry  today.  It  does  not  take  any 
longer  to  install  brass  pipe  and  screwed  fittings  than 
it  does  steel  pipe  and  fittings.  Where  tubing  and 
sweat  fittings  are  used  they  can  be  installed  much 
faster.  In  addition,  these  types  of  materials  are  more 
resistant  to  corrosion  than  steel. 

Where  brass  pipe  and  .screwed  fittings  are  called 
for,  the  labor  would  be  as  shown  in  Table  4. 

Where  copper  tubing  with  sweat  fittings  is  called 
for,  the  labor  application  would  be  different.  Table  5 
shows  the  man-hours  for  this  type  of  installation. 


In  future  installments  of  this  series,  Job  Time  Reference  Data  will 
include  tables  on: 

Cast  iron  soil  pipe  and  fittings 
Bell  and  spigot  pipe  and  fittings 
Mechanical  joint  pipe  and  fittings 
Flanged  pipe  and  fittings 
Plastic  pipe  and  fittings 
Stainless  steel  pipe  and  fittings 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JUNE.  1961 


103 


PLUMBING  and  PIPING 

Vacuum  Breakers  at  Plumbing  Fixtures 


WHEN  AN  ENGINEER  designs  a  water  distribution 
system  for  a  building  he  makes  certain  that  an 
abundant  water  supply  is  provided  at  adequate  pres¬ 
sure  for  the  fixtures  at  all  floor  levels  in  the  building. 
When  street  pressure  is  inadequate,  he  includes 
pumping  equipment  or  gravity  tanks  or  a  combination 
of  both  to  furnish  water  to  the  fixtures  on  floor  levels 
which  cannot  be  supplied  by  street  pressure.  When 
the  water  is  supplied  with  a  positive  pressure,  the 
entire  needs  of  the  building  will  be  served.  However, 
when  for  one  reason  or  another,  a  drop  in  pressure 
occurs,  then  backflow  results  with  the  hazard  of 
siphonic  action. 

Figure  1  shows  how  backflow  develops  and  the 
importance  of  an  air  gap. 

While  the  pressure  in  the  supply  line  is  adequate, 
the  water  will  freely  discharge  into  the  open  vessel. 
Should  a  drop  in  water  pressure  occur,  the  water  will 
drop  in  the  supply  line.  This  situation  is  called  back- 
flow  since  the  water  reverses  its  direction  of  flow. 
When  this  condition  occurs  a  suction  is  created  in  the 
line  which  can  draw  water  from  the  fixture  into  the 
supply  line.  In  this  way  dangerous  waste  material  can 
be  drawn  into  the  water  distribution  system. 

To  safeguard  the  water  supply  against  this  hazard, 
it  is  necessary  to  provide  an  air  gap  between  the 
supply  pipe  and  the  flood  rim  level  of  the  vessel,  as 
shown  in  Fig.  1. 

When  backflow  occurs  and  the  proper  air  gap  has 
been  provided,  the  supply  line  will  draw  in  air  and 
not  water.  With  reference  to  an  air  gap,  there  are 
certain  prescribed  distances  that  must  be  maintained 
between  the  supply  outlet  and  the  flood  rim  level  of 
the  fixture.  Most  fixture  trim  is  now  designed  to 
incorporate  the  minimum  air  gap  requirement  for 
the  particular  trim.  In  general,  the  minimum  air  gap 
should  be  at  least  twice  the  diameter  of  the  effective 
opening  in  the  spout  of  the  trim  or  the  supply  line. 
To  be  positive  on  this  matter  for  those  critical  instal¬ 
lations  which  are  encountered  from  time  to  time,  it  is 
suggested  that  the  air  gap  be  exceeded. 

Cause  of  Backflow 

There  are  numerous  cau.ses  for  backflow  in  a  water 
supply  line.  Some  of  the  common  ones  are: 

An  inadequately  sized  water  distribution  system. 
Heavy  demand  of  water  at  lower  floor  levels. 

A  momentary  drop  in  pressure  at  the  pumping 
equipment. 

A  break  in  a  street  or  building  main. 


Supply  line  should  be  elevated 
sufficiently  above  the  flood  rim 
of  the  fixture 

Pig.  i.  How  an  air  gap  prevents  back  siphonage. 


When  street  fire  hydrants  are  supplied  from  a 
street  water  main,  there  is  a  danger  of  backflow  when 
one  or  .several  of  the  hydrants  are  operated  in  the 
event  of  a  fire. 

The  important  consideration  is  that  preventative 
backflow  measures  be  taken  to  avoid  the  risk  of 
siphoning  contaminated  fluids  into  the  water  supply 
line. 

Vacuum  Breaker  Devices 

A  water  closet,  urinal,  lavatory  and  bathtub  are 
.shown  in  Fig.  2,  for  example  only. 

Water  Closet.  A  wall  or  floor  mounted  water  closet 
supplied  by  a  flush  valve  can  siphon  water  out  of  the 
closet  under  certain  conditions,  unless  the  supply  line 
is  protected  with  a  vacuum  breaker.  In  this  in.stance, 
the  vacuum  breaker  is  installed  at  the  flush  valve  and 
in  the  event  of  backflow’,  closes  tight  and  allows  air  to 
enter  the  air  vent  port.s.  The  vacuum  breaker  must 
be  installed  in  a  pre.scribed  manner  dependent  upon 
the  particular  arrangement  of  piping  which  may  be 
utilized. 
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Urinal.  The  water  supply  to  a  urinal  also  requires 
the  protection  of  a  vacuum  breaker.  Here  a{?ain,  the 
vacuum  breaker  may  be  installed  as  illustrated  or 
must  be  properly  placed  in  accord  with  the  specific 
arrangement  of  piping  used.  The  favored  flush  valve 
manufacturer  (for  boith  urinal  and  water  closet)  can 
offer  helpful  suggestions  concerning  the  proper  place¬ 
ment  of  the  vacuum  breaker. 

Lavatory.  To  avoid  siphonic  action  at  the  supply 
line  serving  a  lavatory,  the  fixture  trim  spout  should 
be  elevated  to  afford  a  prescribed  air  gap  between  the 
spout  and  the  flood  rim  level  of  the  fixture.  Most  trim 
manufacturers  have  incorporated  the  proper  air  gap 
into  the  design  of  their  trim. 

Bathtub.  The  water  spout  of  the  bathtub  trim 
should  be  elevated  sufficiently  above  the  flood  level 
rim  of  the  bathtub  and  thereby  avoid  the  hazard  of 
siphonic  action  when  the  condition  of  backflow  occurs. 
Since  the  contractor  locates  the  placement  of  the 
spout,  he  should  make  certain  that  the  proper  air  gap 
is  provided.  The  engineer  should  indicate  in  his  speci¬ 
fications  that  the  minimum  requirements  concerning 
air  gaps  be  strictly  followed. 

Figure  3  illustrates  the  parts  of  a  flush  valve 
vacuum  breaker.  A  rubber  insert  fits  into  a  tailpiece 


which  connects  to  the  underside  of  the  flush  valve. 
The  bottom  of  the  tailpiece  slips  into  and  is  connected 
to  the  inlet  spud  at  the  water  closet.  The  lower  por¬ 
tion  of  the  rubber  insert  is  designed  with  a  slit  which 
will  permit  water  to  pass  through  but  seals  tight  in 
the  event  of  backflow.  Air  enters  the  air  vents  and 
breaks  the  suction  caused  by  siphonic  action.  The 
vacuum  breaker  thus  .safeguards  the  water  supply 
serving  the  fixture. 

An  alternate  type  of  vacuum  breaker  is  the  shallow 
unit  shown  above  the  tailpiece  in  Fig.  3.  This  is  also 
an  approved  type  device  and  functions  in  a  manner 
similar  to  that  of  the  larger  insert.  The  smaller  rub¬ 
ber  insert  is  equipped  with  a  criss-cross  slit  at  its 
bottom.  Other  types  of  vacuum  breakers  are  also 
available  for  use  with  flu.sh  valves  depending  on  the 
specific  location  of  the  vacuum  breaker  and  the  type 
featured  by  the  flush  valve  manufacturer.  The  rubber 
inserts  shown  in  Fig.  3  are  only  for  example.  Other 
approved  inserts  or  devices  may  also  be  used. 

The  service  sink  and  mop  sink  features  must  also 
be  equipped  with  vacuum  breaker  protection,  as  illus¬ 
trated  in  Fig.  4. 

Although  the  faucets  or  combination  faucet  on  a 
service  sink  is  elevated  well  above  the  flood  rim  level 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  1961 


105 


PLUMBING  AND  PIPING 


Application  of  a  vacuum  breaker 
on  the  water  supply  to  a  service 
sink. 

Fig.  4.  Above,  left  and  right,  vacuum  breakers  on  service 
and  mop  sinks  safeguard  water  supply. 

Pig.  5.  Below,  right,  vacuum  breaker  installed  on  flush 
valve  serving  semi-recessed  bed  pan  washer. 

of  the  service  sink,  it  is  common  practice  to  apply 
a  short  piece  of  rubber  hose  to  the  spout  of  the  faucet, 
as  shown.  The  hose  is  u.sed  to  facilitate  filling  pails. 
Nevertheless,  since  this  hose  extends  below  the  flood 
rim  level  of  the  fixture,  it  ix>ses  a  potential  hazard. 

If  the  sink  contains  a  quantity  of  waste  water  and 
the  hose  is  submerged  in  it,  it  would  be  possible  to 
siphon  out  the  contents  of  the  sink  when  backflow 
occurs.  This  can  be  a  most  dangerous  situation,  in 
view  of  the  varied  mixtures  of  contaminants  which 
are  poured  in  the  service  sink.  It  is  therefore  recom¬ 
mended  that  the  rubber  hose  be  omitted.  If  it  must 
be  used  then  it  is  recommended  that  a  vacuum 
breaker  be  placed  between  the  spout  of  the  faucet 
and  the  rubber  hose.  There  are  several  types  and 
styles  of  approved  vacuum  breakers  for  this  purpose. 

With  reference  to  the  mop  sink,  the  rubber  hose 
is  generally  required  with  this  installation  to  facili¬ 
tate  the  filling  of  pails  in  mop  carts.  In  this  instance, 
a  vacuum  breaker  is  an  absolute  requirement  espe¬ 
cially  since  the  rubber  hose  often  extends  into  the 
mop  sink.  The  vacuum  breaker  should  be  placed  be¬ 
tween  the  faucet  spout  and  the  rubber  hose. 

Some  combination  faucets  are  equipped  with  a 
vacuum  breaker  on  the  outlet  spout,  as  in  Fig.  4. 


Application  of  a  vacuum  breaker 
on  the  water  supply  to  a  mop  sink. 


In  hospitals  there  are  many  special  fixtures  to  care 
for  the  needs  of  the  patients.  The  supply  lines  to 
all  of  these  fixtures  must  be  protected  by  the  proper 
air  gap  or  vacuum  breaker  devices.  In  a  hospital, 
the  water  distribution  system,  unless  properly  pro¬ 
tected  could  easily  convey  pathogenic  germs. 

Figure  5  shows  how  a  bed  pan  washer  is  equipped 
with  a  flush  valve  which  includes  a  vacuum  breaker. 
The  bed  pan  washer  is  the  semi-recessed  type  with  a 
concealment  panel.  Siphoning  the  contents  of  a  bed 
pan  washer  could  impose  a  highly  potential  hazard 
with  regard  to  contaminating  the  water  distribution 
system. 


106 


JUNE,  1961,  AIR  CONDITIOMING.  HEATING  AND  VENTILATING 


SPECIFICATION  AND  DESIGN  SEMINAR . by  Mel  Ramsey 


Zoning  Air  Supplies  for  Economy 

Most  buUding$  have  at  least  one  interior  end  four  perimeter 
areas.  How  many  systems  are  needed  to  serve  them  adequately? 


Most  air  conditioning  systems  remove  or  add 
part  or  all  of  the  heat  by  means  of  air  which 
arrives  at  the  particular  space  at  a  temperature  lower 
or  higher  than  that  of  the  space.  When  all  the  air 
from  a  single  supply  is  delivered  to  one  space,  or  to 
several  spaces  where  the  change  in  load  is  the  same, 
the  result  will  be  satisfactory.  When  there  are  several 
areas,  and  the  load  in  some  varies  in  a  different  man¬ 
ner  than  that  of  the  others,  intelligent  separation  of 
the  supply  can  have  a  very  important  effect  on  main¬ 
tenance  of  desired  conditions  and  operation  at  low¬ 
est  cost. 

Interior  and  Basement  Areas 

Most  office  buildings  of  any  size  have  center  areas 
remote  enough  from  pierimeter  areas  so  that  there  is 
no  real  mixing  of  the  air  between  them.  Partitions 
may  separate  them  still  more  completely. 

The  interior  area  has  no  means  to  transmit  heat  to 
its  surroundings,  which  will  be  at  about  75  deg  F, 
without  having  its  temperature  go  above  75  deg. 
Since  a  temp)erature  of  above  about  75  deg  is  not 
acceptable,  all  heat  produced  in  the  interior  must  be 
removed  by  the  conditioned  air,  regardless  of  outside' 
tempjerature. 

Basement  areas  (where  the  walls  are  practically  all 
below  ground  level)  are  very  similar  to  interior  areas 
because  heat  loss  to  the  ground  is  extremely  small. 

Suppx)se  an  air  conditioning  system  is  designed  to 
supply  conditioned  air  at  55  deg  during  the  period  of 
maximum  requirements.  In  that  case,  the  55-deg 
entering  tempjerature  must  be  maintained  whenever 
the  design  number  of  p)eople  are  in  the  interior  or 
basement  area  and  the  design  amount  of  lights  and 
other  heat  producing  apparatus  are  in  use.  Whether 
the  temperature  outside  is  95  deg  or  zero  degrees, 
the  temperature  of  the  conditioned  air  supplied  to 
these  interior  speces  must  be  the  same  at  a  given 
occupency  or  use  condition. 

Changes  in  number  of  people,  lights,  etc.,  are  the 
only  things  which  require  changes  in  the  temperature 
of  air  to  interior  areas.  Thus,  large. areas  of  this  type 
may  be  taken  care  of  by  a  single  distribution  system 
with  one  control  if  the  occupxancy  is  constant  or 


changes  occur  in  the  same  propertion  and  simulta¬ 
neously  in  all  parts.  If  the  area  includes  any  confer¬ 
ence  rooms,  auditoriums  or  similar  spxaces,  the  tem¬ 
perature  of  the  air  to  each  of  these  must  be  con¬ 
trolled  separately  because  the  heat  produced  in  each 
will  vary  in  an  entirely  different  manner  than  that 
in  the  other  spaces. 

Perimeter  Areas 

Perimeter  areas  have  heat  gains  due  to  p)eople, 
lights,  etc.,  which  may  vary  in  the  same  manner  as 
that  of  interior  spmces.  In  addition,  there  are  heat 
gains  or  losses  through  walls  and  windows  due  to  the 
difference  in  temperature  between  outside  and  inside 
as  well  as  heat  gains  due  to  sun,  particularly  sun  on 
glass.  The  heat  from  the  sun  on  glass  is  rather  large 
and  instantly  effective. 

In  those  localities  where  temp)eratures  go  below 
about  35  deg,  something  must  be  done  to  counteract 
the  large  heat  losses  and  resultant  down-drafts  of 
cold  air  from  windows.  One  or  more  of  the  following 
remedies  must  be  employed:  (1)  Radiators  in  front 
of  windows;  (2)  Baseboard  heating  around  the 
p)erimeter;  (3)  Supply  air  directed  up  in  front  of 
windows;  and  (4)  Exhaust  or  return  air  in  reason¬ 
able  quantity,  taken  from  a  px)int  below  the  windows. 

Heat  transfer  through  walls  and  windows  due  to 
temperature  difference  between  inside  and  outside 
doesn’t  present  much  of  a  distribution  problem  be¬ 
cause  the  tempjerature  difference  is  about  the  same 
for  the  walls  on  all  sides  at  any  particular  time. 

The  heat  gain  due  to  the  sun  is  not  so  simple  be¬ 
cause  of  the  variation  with  orientation. 

(This  discussion  is  based  on  the  Northern  Hemi¬ 
sphere  above  about  25°  latitude.  In  the  Southern 
Hemisphere,  south  and  north  would  be  reversed,  and 
in  the  tropics,  the  sun  would  be  on  the  north  part  of 
the  time  and  the  south  pjart  of  the  time.  Its  effect  on 
north  or  south  would  not  be  so  great  because  of  the 
angle.) 

The  time  of  day  is  an  important  factor.  On  the 
southern  expxxsure,  the  time  of  year  is  very  important. 
With  much  glass  on  the  south  side,  the  total  heat  gain 
on  that  side  may  be  greatest  in  October  because  the 
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Iss^i 


Pig.  I.  Shadow  patterns  visible 
on  south  side  of  buildings  are 
continuously  changing  —  so  are 
the  solar  loadings  on  the  build¬ 
ing's  air  conditioning  system. 


increase  due  to  sun  may  be  greater  than  the  decrease 
due  to  lowering  of  outside  temperature. 

Particularly  in  the  larger  cities,  the  sun  problem 
is  still  more  .serious  because  of  the  shadows  ca.st  by 
other  building.s.  See  Fig.  1.  This  sometimes  results  in 
a  room,  on  which  the  sun  is  shining,  requiring  cool¬ 
ing  while  the  room  next  to  it  in  the  shadow  requires 
heating.  The  moving  of  the  shadow  may  reverse  the 
requirements  of  tho.se  two  rooms  an  hour  or  .so  later. 

With  conditions  such  as  the.se,  it  is  easy  to  see  how 
usele.ss  it  would  be  to  treat  even  one  side  of  a  build¬ 
ing  as  a  zone.  Any  sort  of  comfort  conditions  would 
require  individual  room  control  on  the  perimeter  if 
there  is  much  glass  area  on  a  side  having  this 
shadow’  problem.  The  possibility  of  future  adjoining 
con.struction  .should  be  borne  in  mind  if  no  present 
building  is  creating  the  problem. 

North  Zone 

On  the  north  side  there  is  no  sun  effect  so  that  all 
northern  perimeter  areas,  where  people,  lights  etc., 
are  reasonably  constant,  may  be  treated  as  a  single 
zone.  As  the  temperature  outside  is  reduced,  the  tem¬ 
perature  of  the  air  supply  may  be  increased  until  it 
reaches  a  maximum  (probably  above  room  tempera¬ 
ture)  at  the  time  of  lowest  outdoor  temperature. 

Air  can  be  supplied  at  a  constant  temperature 
regardless  of  outside  conditions,  in  w’hich  ca.se  it 
might  be  part  of  the  interior  area  supply,  for  sim¬ 
plicity.  Then,  wall  lo.ss  can  be  taken  care  of  by  ba.se- 
board  or  similar  mean.s.  This  ba.seboard  (or  other 
means)  must  supply  heat  even  when  outside  tempera¬ 
ture  is  75  deg  because,  with  the  air  supplying  the 
.same  cooling  effect  at  all  times,  the  baseboard  must 
supply  the  heat  which  no  longer  enters  when  the  out¬ 
side  temperature  is  below’  the  95  deg  design  point. 
Thu.s,  this  simplification  is  possible  at  a  co.st  of  some 
excess  heating  and  cooling.  If  a  flexible  heat  pump  is 
being  u.sed,  part  or  all  of  this  perimeter  heating  may 
come  from  the  transfer  of  heat  from  the  interior  to 
the  perimeter. 

The  decision  as  to  whether  or  not  to  put  the  north 
perimeter  air  supply  on  the  interior  zone  will  depend 


on  whether  increased  operating  co.sts  will  be  paid  for 
by  decreased  intere.st  and  amortization  due  to  an 
investment  in  one  less  zone,  le.ss  the  slight  increase 
in  the  capacity  of  the  ba.seboard  or  other  i>erimeter 
heating  units  if  they  are  u.sed  to  make  up  for  excess 
cooling. 

East,  South,  West  Zones 

Conditioned  air  .supply  for  east,  .south  and  west 
is  more  complicated.  It  would  be  quite  impractical  to 
make  the  air  supply,  for  any  of  the.se  orientations, 
part  of  the  same  zone  as  the  interior  or  the  north.  If 
any  were,  it  w’ould  be  necessary  to  supply  separately, 
in  tho.se  areas,  heat  equivalent  to  the  sun  effect,  when¬ 
ever  there  w’as  no  .sun  or  it  was  not  shining  on  that 
side. 

Basically,  the  air  supply  to  each  orientation  mu.st 
be  sufficient  in  quantity  to  remove  the  greatest  space 
heat  gain  at  some  predetermined  supply  air  tempera¬ 
ture  (assumed  55  deg  in  this  ca.se).  As  the  sun  effect 
is  eliminated  from  a  side,  or  part  of  a  side,  the  tem¬ 
perature  of  the  air  to  that  space  is  raised,  as  required, 
above  the  55  deg.  As  outside  temperature  falls,  air 
supply  temperature  is  further  raised.  Control  of  the 
conditioned  air  temperature  can,  of  course,  be  in 
response  to  the  temperature  of  the  s{>ace  being  con¬ 
ditioned  by  it.  It  is  easily  understood  that  the  tem¬ 
perature  of  the  air  at  lea.st  to  each  of  the  east,  .south 
and  w’est  sides,  must  be  independently  controlled,  be¬ 
cause  the  variation  of  sun  heating  on  all  three  sides 
w’ill  be  different. 

A  Recent  Boner 

The  preceding  discu.ssion  gives  the  principal 
.sources  of  heat  gain  and  loss  for  space  to  be  air  con¬ 
ditioned  and  indicates  some  of  the  possible  variation.s 
in  tho.se  gains  or  los.se.s.  All  of  this  must  be  care¬ 
fully  and  fully  considered  at  the  time  of  designing 
the  sy.stem  and  selecting  zones  and  means  of  con¬ 
trolling  the  temperature  of  the  air  supplied  to  each. 

Failure  to  give  proper  consideration  to  these  fac¬ 
tors  has  resulted  in  .some  designs  w’hich  make  it  im¬ 
possible  to  maintain  acceptable  conditions.  The  cor¬ 
rection  is  often  very  costly. 
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ment  does  not  permit  air  supply 
to  center  of  building  to  be  at  a 
different  temperature  than  the 
perimeter,  as  required. 


An  installation  about  which  I  recently  was  asked 
to  do  something,  has  two  duct  systems.  One  attempts 
to  take  care  of  a  somewhat  shaded  southern  and  a 
normal  western  exposure  and  a  little  interior.  The 
other  supplies  the  northern  area,  some  interior  and 
the  basement.  See  Fig.  2.  Ba.seboard  heating  is  also 
available  on  the  floors  above  the  basement,  but  is  not 
zoned. 

Normally,  there  are  few  people  in  the  basement. 
But,  for  an  hour  in  the  morning  and  an  hour  in  the 
afternoon,  over  one  hundred  extra  people  are  in  the 
basement. 

It  is  easy  to  understand  that  the  system  cannot 
take  care  of  this  fluctuating  load  without  over-cooling 
the  north  side  of  the  upper  floor,  when  the  extra 
people  are  in  the  basement,  or  under-cooling  the 
upper  floor  areas,  when  the  extra  people  aren’t  there. 
Some  booster  cooling  coils  on  the  basement  branch 
ducts  would  help  but  these  were  not  supplied.  In¬ 
stead  these  ducts  have  booster  hot  water  coils  which 
are  of  no  value  and  have  never  been  used.  It  would  be 
possible,  of  course,  to  size  the  basement  air  supply 
for  cooling  during  the  two  daily  peak  hours  and  use 
the  booster  heaters  to  provide  the  sensible  heat  to 
avoid  over-cooling  the  basement  during  the  other 
eight  hours;  but  that  .seems  a  little  wa.steful  and  the 
piping  arrangement  is  such  that  the  baseboard  re¬ 
ceives  heat  if  any  is  supplied  to  the  booster  coils! 

Figure  3  shows  the  changes  made  on  one  of  the 
upp>er  floors,  to  improve  conditions. 


This  discussion  brings  up  a  few  of  the  problems 
due  to  the  fact  that  the  heating  and  cooling  require¬ 
ments  change  and  most  buildings  have  a  number  of 
areas  in  w'hich  the  variations  do  not  coincide.  Such 
spaces  must  have  economical  means  for  separate  con¬ 
trol  of  heating  and  cooling  and  usually  means  to 
remove  heat  from  one  area  and  add  heat  to  another. 
A  poorly  designed  system  may  make  it  expensive  or 
even  impos.sible,  to  provide  the  desired  conditions  in 
all  parts  of  the  building. 

It  cannot  be  said  too  often  that  it  is  not  enough  to 
design  a  system  capable  of  operation  at  the  time  of 
peak  cooling  requirements  and  the  time  of  peak 
heating  requirements.  It  must  operate  at  all  condi¬ 
tions  in  between  the  two  peaks.  The  proper  design  of 
the  sy.stem  for  a  building  is  a  field  for  engineering 
originality  and  experience  and  a  rea.sonable  expendi¬ 
ture  for  the  best  engineering  talent  in  this  design  is 
likely  to  be  generously  repaid  in  comfortable  condi¬ 
tions  throughout  the  building  at  the  lowest  operating 
cost. 


Inquiries  for  more  information  about  the  topics 
already  covered  in  the  Seminar  or  for  technical  in¬ 
formation  on  other  topics  in  his  field,  addressed  to 
The  Editor,  are  welcomed  and  will  be  forwarded  to 
Mr.  Ramsey. 
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Extensive  Air-Handling  Systems  Employed 
At  Electronics  Manufacturing  Plant 

TO  INCREASE  THE  RELIABILITY  FACTOR  in  the  iTianu-  cause  of  its  surgical  cleanliness) ;  and  (2)  exhaust 
facture  and  assembly  of  electronic  precision  equip-  and  make-up  air  systems  for  the  plating  and  painting 
ment,  Collins  Radio  Company,  in  its  newest.  Cedar  rooms. 

Rapids,  Iowa,  plant,  has  installed  one  of  the  most 

modem  and  extensive  air  handling  systems  in  the  General  Air  Conditioning 

electronics  industry.  To  air  condition  the  new  building,  21  Westing- 

Collins  manufactures,  designs  and  markets  avia-  house  sprayed  coil  air  distributing  units  are  used, 
tion,  commercial  broadcasting,  amateur  radio  and  Hot  water  is  circulated  through  the  coils  in  winter 
military,  industrial  and  space  electronics  equipment,  for  heating,  and  chilled  water  in  summer  for  cooling. 
Many  of  the  components  manufactured  and  assembled  Hot  water  is  supplied  from  a  50,000,000  Btuh  boiler 
at  the  Cedar  Rapids  site  are  sensitive  to  the  point  plant.  The  same  boiler  plant  also  furnishes  240  deg  F 
that  the  inclusion  of  a  dust  particle  smaller  than  0.2  hot  water  for  process  use.  Two  centrifugal  water 
micron  can  cause  malfunction.  Almost  complete  air  chilling  units  with  a  capacity  of  542  tons  each  supply 
purity  is  therefore  essential  in  producing  equipmeht  45  deg  water  to  the  system  for  summer  cooling 
of  this  nature.  requirements. 

The  portion  of  the  plant  completed  in  1960  con-  In  order  to  maintain  the  relative  humidity  at  30% 
sists  of  a  238,000-sq  ft  area  used  for  fabricating,  the  coils  are  sprayed  with  water  in  winter.  It  is  also 
plating  and  painting  and  a  143,000-sq  ft  area  used  contemplated  to  use  the  sprays  in  summer  to  increase 
primarily  for  assembly  operations.  the  dry-bulb  depression,  thereby  making  it  easier  to 

Two  different  types  of  air  handling  systems  are  handle  the  unusually  heavy  cooling  load, 
used:  (1)  an  air  conditioning  system  for  fabricating  To  keep  the  dirt  and  dust  in  the  fabricating  area  to 
and  assembly  areas,  including  a  separate  air  condi-  a  minimum,  each  of  the  21  distributing  units  is 
tioning  system  for  the  “white  room”  (so  called  be-  equipped  with  a  Westinghouse  Precipitrori  electronic 


Fig.  I.  Section  through 
main  masonry  exhaust 
tunnel  shows  general  ar¬ 
rangement  of  "push- 
pull"  exhaust  system  for 
plating  tanks. 


NO 


JUNE,  1961.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


APPLICATIONS  AND  INSTALLATIONS 


air  cleaner.  These  cleaners  have  the  additional  advan¬ 
tage  of  picking  up  oil  mist  from  machine  tools  in  the 
recirculated  air,  making  it  unnecessary  for  hoods  to 
be  installed  with  grinders  and  other  machine  tools. 
Odors  often  associated  with  metal  manufacturing 
plants  are  also  eliminated. 

Exhaust  Systems 

The  150-t|ink  plating  room  has  an  area  of  28,000  sq 
ft.  A  push-pull  exhaust  system  removes  150,000  cu  ft 
of  contaminated  air  per  minute.  The  same  amount  of 
make-up  air  is  furnished  to  provide  balanced  ventila¬ 
tion.  A  complete  change  of  air  thus  occurs  nearly 
every  four  minutes. 

The  “push”  for  this  exhaust  system  is  provided  by 
compressed  air  from  the  plant’s  main  supply;  the 
“pull”  is  supplied  by  two  airfoil-bladed  centrifugal 
fans.  Masonry  duct  tunnels,  installed  beneath  the 
floor,  are  connected  to  the  plating  tanks  by  hoods 
made  of  inert  plastic  materal  which  will  not  corrode 
As  shown  in  Figures  1  and  2,  these  downdraft  hoods 
descend  into  the  floor,  carrying  the  noxious  vapors 
and  liquids  into  the  tunnels.  The  vapors  are  carried  to 
a  fan  house  located  adjacent  to  the  plating  room.  The 
liquids  go  to  a  chemical  waste  treatment  plant  from 
where  they  are  directed  into  the  sewerage  system. 
The  underground  tunnels  run  beneath  and  parallel  to 
the  rows  of  tanks,  and  empty  into  a  central  duct  tun¬ 
nel  at  a  90®  angle.  The  layout  of  the  tanks  is  such 
that  additional  units  can  be  installed  without  any 
modification  to  the  existing  duct  tunnel  system. 

To  compensate  for  the  lack  of  air  conditioning  in 
this  room,  and  to  provide  adequate  ventilation,  the 
make-up  air  enters  through  the  ceiling,  which  is  com¬ 
posed  of  perforated  asbestos  cement  panels,  i/4-inch 
thick.  The  air,  entering  through  thousands  of  tiny 
holes  in  the  ceiling,  is  evenly  distributed  through  the 
room.  The  make-up  system  utilizes  two  airfoil-bladed 
fans  with  heating  coils  and  air  filters. 

Anodizing  tanks  are  located  in  the  general  manu¬ 
facturing  area.  Another  push-pull  system  is  used  here 
to  remove  contaminated  vapors.  The  surface  area  of 


Fig.  2.  General  view  of  plating  room  shows  tank  and 
downdraft  exhaust  hood  in  foreground. 


Fig.  3.  "Push"  for  anodizing  tank  exhaust  system  comes 
from  duct  at  front  of  tank.  Hood  at  rear  leads  to  ceiling 
exhaust  duct. 


these  tanks  is  too  large  for  the  hood  behind  them  to 
trap  all  the  vapors.  Therefore  a  small  duct  has  been 
built  at  the  front  of  the  tank  which  sends  air  across 
the  surface  of  the  tank,  pushing  the  vapors  toward 
the  hood  in  the  rear.  At  midpoint,  the  suction  from 
the  hood  is  strong  enough  to  pull  the  vapors  into  it 
and  then  into  the  duct.  A  centrifugal  fan  provides  the 
“push”  at  the  anodizing  tanks.  Vent  sets,  treated  with 
Heresite  to  resist  corrosion,  provide  the  “pull.”  All 
fan  equipment  is  located  in  the  ceiling. 

White  Room 

In  Collins’  white  room,  special  assembly  operators 
work  in  climate  controlled  areas  assembling  delicate 
electronic  equipment. 

Although  located  within  the  air-conditioned  factory 
area,  the  white  room  is  sealed  off  to  maintain  its  own 
fixed  atmospheric  conditions.  This  is  accomplished 
with  a  Westinghouse  Class  II  DWDI  fan,  and  a  three- 
stage  filtration  system,  which  includes  fiber  glass 
throw-away  filters,  packaged  electronic  air  cleaners, 
and  absolute  filters. 

The  reason  for  the  special  conceni  for  properly 
conditioned,  treated,  and  cleaned  air  is  that  in  the 
white  room  the  miniature  precision  bearings  and 
meter  movements  are  assembled  into  gyroscopes  and 
instruments  for  aircraft  panels.  A  finished  product 
measures  often  no  more  than  3  to  4  inches  in  diameter 
and  a  minute  dust  particle  may  affect  its  accuracy. 

The  room  is  kept  at  a  constant  temperature  of  75 
deg  and  a  relative  humidity  of  50%.  Cleanliness  is 
maintained  by  the  three-stage  filtration  system: 

(1)  The  fiber  glass  filters  eliminate  all  large  air¬ 
borne  particles; 

(2)  Electronic  air  cleaners  then  filter  out  the  air 
contaminants  as  low  as  0.01  micron  in  size;  and 

(3)  Recirculation  of  the  air  through  the  entire  sys¬ 
tem,  including  the  third  filtering  agent,  absolute  fil¬ 
ters,  guarantees  the  ultimate  in  air  purity  for  this 
key  assembly  area. 
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Troffers  Provide  Light,  Year-Round  Conditioning 
And  Flexibility  for  Chicago  Bank 


rpHE  TEMPERATURES  in  the  city 
A*  of  Chicago  last  year  ranged 
from  14  deg  below  zero  to  a  high 
of  100  deg,  but  the  employees  of 
the  Harris  Trust  ai^d  Savings 
Bank  in  Chicago’s  loop  worked  in 
year-round  comfort.  The  bank  de¬ 
pends  on  its  air  conditioning, 
heating  and  lighting  system  to 
maintain  its  comfortable  and  ap¬ 
pealing  atmosphere,  which  in  turn 


adjacent  to  the  external  glass  cur¬ 
tain  walls  of  the  building  and  an 
interior  zone  comprising  the  re¬ 
mainder  of  each  floor  area.  The 
perimeter  zone  is  air  conditioned 
by  induction  units,  located  under 
each  curtain  wall  panel,  which 
provide  both  heating  and  cooling. 
The  multi-purpose  lighting  and 
air  handling  troffers  servicing  the 
interior  zone,  while  capable  of 


promotes  employee  efficiency  and 
customer  good  will. 

The  system  mainly  consists  of 
nearly  10,000  multi-purpose  Lumi- 
Flo  troffers,  which  are  manufac¬ 
tured  by  Benjamin  Div.,  Thomas 
Industries  Inc.,  Louisville,  Ky. 
The  troffers  provide  light  and  con¬ 
ditioned  air  from  the  same  con¬ 
cealed  ceiling  fixture,  thus  de¬ 
creasing  the  number  of  ceiling  fix¬ 
tures  necessary  and  giving  a  pleas¬ 
ing  overall  appearance. 

Another  important  factor  which 
was  considered  in  the  selection  of 
these  fixtures  was  the  need  for  a 
flexible  system  which  would  pro¬ 
vide  for  the  greatest  possible 
movement  of  office  partitions, 
since  space  arrangements  were 
not  expected  to  remain  static. 

Studies  by  the  bank  officials  and 
the  architect-engineers  (Skidmore, 
Owings  &  Merrill)  indicated  that 
the  use  of  a  five  by  five  foot 
module  would  be  the  best  work¬ 
able  solution  for  all  elements  of 
design  and  installation.  From 
these  studies  the  u.se  of  ordinary 
air  diffusers  that  di.scharge  air 
across  the  ceiling  at  a  high  veloc¬ 
ity  did  not  .seem  feasible,  because 
partition  movements  might  even¬ 
tually  result  in  unbalanced  air 
di.stribution  and  a  poor  lighting 
composition.  It  was  decided  that 
each  five  foot  bay  should  have  its 
own  lighting  unit  and  equipment 
to  discharge  or  exhaust  air  as 
might  be  required.  This  w'ould 
provide  the  pos.sibility  of  moving 
partitions  around  any  five  foot 
section  of  the  ceiling  grid  suspen¬ 
sion  system,  without  changing  the 
arrangement  of  the  fixtures. 

The  air  conditioning  equipment 
in  the  Harris  Bank  Building  is 
housed  on  the  11th  floor  with  sup¬ 
ply  and  return  duct  risers  feeding 
up  and  down  from  the  second  to 
the  22nd  floor. 

The  overall  air  conditioning 
plan  divides  each  floor  into  a 
perimeter  zone  of  15  foot  width 
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Troffers  are  connected  with  the  air  duct  system  by  means  of  a  special 
snap-in  collar  shown  being  installed  by  a  sheet  metal  worker. 


providinjr  both  heating  and  cool¬ 
ing,  generally  will  diffuse  air  at 
56  degrees  (dry  bulb).  Both  the 
supply  and  exhaust  troffers  handle 
air  to  75  cubic  feet  per  minute. 

When  the  unit  is  acting  as  an 
air  supply,  a  balancing  valve  is 
inserted  with  a  flexible  air  ho.se 
connected  to  the  metal  air  supply 
duct.  For  exhau.st,  the  troffer  is 
connected  in  a  similar  fa.shion  to 
an  exhaust  duct.  Air  requirements 
thus  may  be  altered  easily  and 
quickly,  simply  by  bringing  cool 
air  to  additional  fixtures  if  office 
machinery  or  extra  personnel 
create  a  “hot  spot”  in  any  particu¬ 
lar  area. 

The  air  cooling  equipment  deliv¬ 
ers  a  total  of  324,000  cfm  to  give 
approximately  six  air  changes  per 
hour.  Air  cleaning  is  provided  by 
a  pre-filter  (consi.sting  of  an  au¬ 
tomatic  roll-type  filter)  followed 
by  a  dry-type  unit  filter  using  a 
cleanable  element. 

Original  installation  costs  were 
.somewhat  lower  because  of  the 
single  unit  installations,  and  the 
pre-filtering  combined  with  low 
maintenance  is  expected  to  pro¬ 
vide  considerable  additional  sav¬ 
ings  throughout  the  years.  Clean¬ 
er  ceilings  are  expected  to  result 
from  the  troffers’  low  velocity  air 
circulation,  as  dirt  particles  are 
recirculated  into  .system  and  fil¬ 
tered  out  through  the  equipment 
room. 


The  lighting  system  is  designed 
to  provide  65  foot  candles  of  illu¬ 
mination  throughout  the  building, 
although  exact  illumination  values 
will  var>’  with  the  reflectances  and 
proportionate  size  of  each  area. 

Light  and  power  distributions 
are  designed  with  a  480  volt -3 
pha.se  primary,  and  120/208  volt 
transformation  on  each  floor  for 
lighting.  Two  40  watt  rapid-start 
fluore.scent  lamps  are  installed  in 
each  unit  over  a  low-brightness 
prismatic  glass. 

Due  to  the  multi-purpo.se  of  the 
troffers,  more  than  one  trade  is 
involved  in  their  installation. 
However,  reports  by  Emerson- 
Comstock  Co.,  Inc.,  the  electrical 
subcontractor,  indicate  that  no 


conflicts  occurred,  and  that  the 
combination  units  proved  very 
.satisfactory  in  effectively  inte¬ 
grating  the  requirements  of  both 
electrical  and  mechanical  devices. 
(Electrical  and  sheet  metal  work¬ 
ers  install  the  units  under  a  juris¬ 
dictional  agreement  of  July, 
1956.) 

Lumi-Flo  troffers  are  connected 
with  the  air  duct  system  by  a  spe¬ 
cial  snap-in  collar  that  is  supplied 
by  the  sheet  metal  contractor.  The 
electrician  installs  troffers,  makes 
electrical  connections,  installs  re¬ 
flector,  fluorescent  lamps  and  the 
shielding  element.  The  sheet  metal 
worker  installs  the  air  diffuser 
and  tubing  and  connects  the  tub¬ 
ing  to  the  air  duct. 


Wa+er  Chillers  Provide  Precise  Temperature  Control  tor  Labs 


Controlled  temperatures  are  important  in  pharmaceutical 
research  at  Hoffman -LaRoche  Laboratories  where  over 
1500  new  chemicals  are  synthesized  each  year. 

All  variables  which  might  affect  research  results  are 
constantly  checked  during  exhaustive  tests  conducted  at 
the  Nutley,  N.  J.,  headquarters  of  this  major  pharmaceuti¬ 
cal  fine  chemical  and  bulk  vitamin  manufacturer.  Tempera¬ 
ture  fluctuations  are  no  longer  evident  since  R-22  water 
chillers  have  been  in.stalled  to  maintain  con.stant  tempera¬ 
ture  and  controlled  humidity  levels  in  all  lab  buildings. 

Designed  and  manufactured  by  The  Patter.son-Kelley 
Co.,  Inc.,  East  Stroud.sburg,  Pa.,  with  special  internal  fin 
tubing,  each  chiller  is  constructed  in  accordance  with 
ASME  specifications  for  225-lb  design  pressure  on  the 
refrigerant  side.  150-lb  design  pre.ssure  on  the  water  side. 
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Air  Distribution  Equipment  Heat  Transfer  Systems 

A  condensed  catalog  of  air  dis-  glJBililiHBBBij  Automatic  electric  fluid  h< 
tribution  equipment  is  offered  by  transfer  systems  are  the  subject 

Barber-Colman  Co.,  Rockford,  Ill.  4-page  Bulletin  BRPlOO-1.  Av£ 

Eight-page  Catalog  F-4471-8  allows  able  from  Radcor,  Inc.,  Bradn 

designers  of  air  distribution  systems  ^  Ohio,  the  bulletin  describes  tl 

to  survey  the  wide  range  of  equip-  packaged  product  and  its  appli( 

ment  and  applications  available  tions;  specifications  and  selecti 

from  the  company.  data  are  included. 

Circle  Item  1  on  Inquiry  Card  BjHBHHHlIliv  Circle  Item  7  on  Inquiry  Card 


untfh  tbftHUHMb  Wi 


Indicatinq  Temperature  Controls 

A  4-page  technical  bulletin  on  its 
Models  ES  and  ESR  impulse  modu¬ 
lation  indicating  temperature  con¬ 
trols  is  offered  by  The  Partlow 
Corp.,  New  Hartford,  N.  Y.  Bulle¬ 
tin  308  contains  complete  descrip¬ 
tion,  engineering  drawings,  and 
specification  data  for  these  units. 

Circle  Item  2  on  Inquiry  Card 


Foot  Control  Valves 

A  4-page  bulletin  on  automatic 
water  service  systems,  designed  with 
foot  control  valves  and  “stream- 
mated”  service  fittings,  is  available 
from  T  &  S  Brass  and  Bronze 
Works,  Inc.,  Westbury,  L.  I.,  N.  Y. 
Applications  include  hospitals,  lab¬ 
oratories,  and  commercial  kitchens. 

Circle  Item  8  on  Inquiry  Card 


Electronic  Combustion  Controls 

An  illustrated  general  product 
bulletin  is  published  by  Reliance  In¬ 
strument  Div.,  Electro-Mech  Corp., 
Norwood,  N.  J.  Twenty-page  Bulle¬ 
tin  No.  1002  describes  an  expanded 
line  of  electronic  combustion  con¬ 
trols,  including  oxygen  analyzers, 
flow  meters,  draft  gages. 

Circle  Item  3  on  Inquiry  Card 


Air  Diffuser  for  Troffers 

The  Anemostat  CLD  diffuser  per¬ 
mits  coordination  of  air  distribution 
and  illumination  in  a  single  efficient 
ceiling  unit  of  pleasing  appearance. 
Catalog  CLD-70,  from  Anemostat 
Corporation  of  America,  New  York, 
N.  Y.,  contains  helpful  selection  and 
performance  data. 

Circle  Item  9  on  Inquiry  Card 


Room  Air  Conditioners 

Airtherm  Manufacturing  Co.,  St. 
Louis,  Mo.,  announces  a  12-page 
catalog  describing  its  1961  line  of 
room  air  conditioning  units.  These 
units,  called  Unitaire,  are  fan-coil 
type  equipment  which  cools,  heats, 
dehumidifies,  filters,  and  introduces 
outside  air. 

Circle  Item  4  on  Inquiry  Card 


Multi-Stage  Centrifugal  Pumps 

Eight-page  Bulletin  722.4  gives 
complete  information  on  high  pres¬ 
sure  multi-stage  centrifugal  pumps 
manufactured  by  Goulds  I^mps, 
Inc.,  Seneca  Falls,  N.  Y.  Specifica¬ 
tions,  performance  curves,  mate¬ 
rials  of  construction,  dimensions, 
and  mechanical  data  are  included. 

Circle  Item  10  on  Inquiry  Card 


Butterfly  Valves 

United  States  Valve  and  Engi¬ 
neering  Co.,  Houston,  Tex.,  an¬ 
nounces  a  64-page  catalog  giving 
complete  engineering  data  on  its 
butterfly  valves.  Full  page  draw¬ 
ing's  illustrate  features  and  con¬ 
struction  of  these  valves  and  vari¬ 
ous  valve  operators. 

Circle  Item  5  on  Inquiry  Card 


Tubular  Industrial  Silencers 

Silentflow  tubular  industrial  muf¬ 
flers  for  silencing  gas  dischargees 
and  intakes  are  the  subject  of  4-page 
Bulletin  STM.  Published  by  Silence, 
Inc.,  Farmingdale,  N.  Y.,  the  bulle¬ 
tin  contains  complete  acoustic  and 
air-flow  performance  data,  plus  di¬ 
mensions. 

Circle  Item  11  on  Inquiry  Card 


Flow  Characteristics  of  Valves 

Two  methods  (1-fundamental,  2- 
rapid)  for  detennining  flow  char¬ 
acteristics  of  its  lubricated  plug 
valves  and  venturi-type  valves  are 
outlined  in  20-page  Bulletin  V-602, 
available  from  Nordstrom  Valve 
Div.,  Rockwell  Manufacturing  Co., 
Pittsburgh,  Pa. 

Circle  Item  6  on  Inquiry  Card 


Cube  Type  Air  Filters 

Four-page  Bulletin  Bl,  describing 
ULOK  cube  tyx)e  replacement  filters, 
is  available  from  Union  Carbide  De¬ 
velopment  Co.,  Div.  of  Union  Car¬ 
bide  Corp.,  New'  York,  N.  Y.  Effi¬ 
ciency  and  pressure  drop  curves 
illustrate  performance  of  these  fil¬ 
ters,  and  construction  is  shown. 

Circle  Item  12  on  Inquiry  Card 
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Gravity  Roof  Ventilator 

The  Pennhouse  extruded  alumi¬ 
num  louvered  ventilator,  made  by 
Penn  Ventilator  Co.,  Inc.,  Philadel¬ 
phia,  Pa.,  is  described  in  4-page  Bul¬ 
letin  BSO-60.  Sizing  charts  simpli¬ 
fy  selection  of  this  through-the-roof 
ventilator.  Accessories  and  sug¬ 
gested  specifications  are  included. 

Circle  Item  13  on  Inquiry  Card 


Storage  Woter  Heaters 

Storage  water  heaters  are  the 
subject  of  8-page  Bulletin  No.  1234 
published  by  The  Patterson-Kelley 
Co.,  East  Stroudsburg,  Pa.  Bulletin 
lists  storage  and  heating  capacities, 
dimensions,  and  weights  for  vertical 
and  horizontal  heaters  of  various 
materials  and  liningfs. 

Circle  item  14  on  Inquiry  Card 
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Foamed-Plostie  Pipe  iRSHlation 

Foamed-plastic  pipe  and  sheet  in¬ 
sulation,  called  G-B  Ultra-Foam,  is 
discussed  in  a  4-page  bulletin  offered 
by  Gustin-Bacon  Mfg.  Co.,  Kansas 
City,  Mo.  Bulletin  covers  tempera¬ 
ture  limitations,  thermal  efficiencies, 
vapor  barrier  and  fire  ratings,  and 
sizing  data. 

Circle  Item  19  on  Inquiry  Card 


Refrigeration  Prodncts 

Catalog  R-159  describes  refriger¬ 
ation  and  air  conditioning  products 
available  from  Mueller  Brass  Co., 
Port  Huron,  Mich.  The  48-page 
catalog  covers  valves,  flare  fittings, 
copper  tubing,  driers,  filters  and 
strainers,  and  includes  soldering  in¬ 
structions. 

Circle  Item  20  on  Inquiry  Card 


Plastic  Products 

Trans-Plastics  Corp.,  Cleveland, 
Ohio,  announces  an  8-page  intro¬ 
ductory  section  to  its  80-page  Engi¬ 
neering  Manual.  It  introduces  this 
company  which  was  recently  formed 
to  market  nationally  a  complete  line 
of  plastic  pipe,  fittings,  sheet  and 
engineered  fabrications. 

Circle  Item  15  on  Inquiry  Card 


Water  Heaters 

Automatic  gas  and  electric  water 
heaters  are  the  subject  of  a  24-page 
manual  published  by  Pioneer  Manu¬ 
facturing  Co.,  Los  Angeles,  Calif. 
Covering  requirements  of  domestic, 
commercial  and  institutional  appli¬ 
cations,  manual  includes  perform¬ 
ance  and  sizing  data. 

Circle  Item  21  on  Inquiry  Card 


Condenser  Tube  Inserts 

Alkaserts,  flexible  polyethylene 
inserts  for  new  and  used  steam  con¬ 
denser  tubes,  are  described  in  4- 
page  Bulletin  No.  600,  offered  by 
Tennant  Development  Corp.,  New 
York,  N.  Y.  Inserts  are  reported 
to  greatly  prolong  tube  life  by  pre¬ 
venting  inlet  erosion. 


Circle  Item  16  on  Inquiry  Card 


Door  Louvers 

Extruded  aluminum  door  louvers 
manufactured  by  Construction  Spe¬ 
cialties,  Inc.,  Cranford,  N.  J.,  are  the 
subject  of  a  4-page  bulletin.  To 
standard  and  sightproof  models  have 
been  added  a  lightproof  louver,  a 
soundproof  louver,  and  an  operating 
unit. 

Circle  Item  22  on  Inquiry  Card 


Insulation  of  Metal  Buildings 

The  application  of  Microlite  fiber 
•«-  glass  insulation  in  metal  buildings  is 

theme  of  6-page  Bulletin  IN-351A, 
published  by  Johns-Manville  Corp., 
New  York,  N.  Y.  Thermal  and 
;  sound-control  advantages  of  this  in- 

•  sulation  are  described,  and  vapor 

barrier  facings  are  listed. 

Circle  Item  17  on  Inquiry  Card 
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Semi-Steel  Valves 

Semi-steel  lubricated  valves  and 
accessories  are  illustrated  and  de¬ 
scribed  in  44-page  Bulletin  V-203, 
available  from  Nordstrom  Valve 
Div.,  Rockwell  Manufacturing  Co., 
Pittsburgh,  Pa.  Includes  straight¬ 
way,  steam  jacketed,  multiport  and 
special  order  valves. 

Circle  Item  23  on  Inquiry  Card 


Automatic  Pump  Control 

The  Vis-a-trol  automatic  pump 
control  and  liquid  level  indicator, 
manufactured  by  Weil  Pump  Co., 
Chicago,  Ill.,  is  described  in  4-pag:e 
Bulletin  AC-100.  Installation  is 
covered;  applications  include  sub¬ 
mersible  and  vertical  type  sewage 
and  sump  pumps. 

Circle  Item  18  on  Inquiry  Card 


Self-Contained  Boilers 

Four-page  Bulletin  601,  published 
by  Arkos  Manufacturing  Co.,  De¬ 
troit,  Mich.,  describes  the  firm’s  line 
of  self-contained  boilers.  These 
packaged  imits  are  suited  for  com¬ 
mercial,  industrial  and  institutional 
use  with  oil,  gas  or  combination 
fuels. 

Circle  Item  24  on  Inquiry  Card 
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Air  Cleaner  Efficiency 

Two-page  Bulletin  B-5210,  entitled 
Dust  Spot  Test — What  Is  It?,  is 
offered  by  Sturtevant  Div,,  West- 
inghouse  Electric  Corp.,  Boston, 
Mass.  It  explains  why  soiling  effect 
of  air  is  a  useful  index  to  dust  con¬ 
tent,  and  how  this  can  be  used  to 
determine  air  cleaner  efficiency. 

Circle  Item  25  on  Inquiry  Card 
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Ventilators 

The  Spun  line  of  ventilators  man¬ 
ufactured  by  Greenheck  Fan  &  Ven¬ 
tilator  Corp.,  Schofield,  Wis.,  in¬ 
cludes  sidewall  centrifugal,  belted 
centrifugal,  direct  drive  centrifugal, 
and  direct  drive  axial  units.  Line 
is  described  in  8-page  Bulletin  SL 
1-60. 

Circle  Item  31  on  Inquiry  Card 


Air  Moving  Devices 

The  first  edition  of  an  official 
directory  of  products  licensed  to 
carry  the  AMCA  Certified  Perform¬ 
ance  Ratings  Seal  is  announced  by 
Air  Moving  &  Conditioning  Associa¬ 
tion,  Inc.,  Detroit,  Mich.  It  includes 
product  identification  data  on  more 
than  5000  fans  and  ventilators. 

Circle  Item  26  on  Inquiry  Card 


Unions  and  Union  Fittings 

A  16-page  catalog  describing  its 
line  of  unions  and  union  fittings  is 
available  from  Stockham  Valves  & 
Fittings  Co.,  Birmingham,  Ala.  It 
includes  complete  details  on  designs, 
weights  and  dimensions;  also  engi¬ 
neering  specifications,  prices  and 
deliveries. 

Circle  Item  32  on  Inquiry  Card 


Boll  Valves 

Comprehensive  information  on 
manually-operated  and  pneumat¬ 
ically-operated  ball  valves  is  pro¬ 
vided  in  32-page  Catalog  No.  1200 
by  Hills-McCanna  Co.,  Carpenters- 
ville.  Ill.  Valves  with  screwed, 
socket-weld,  and  flanged  ends  are 
listed  in  sizes  from  ^A-12  inches. 

Circle  Item  27  on  Inquiry  Card 


Multizone  Units 

Multizone  units  using  steam  or 
hot  water  coils  are  designed  by  Re¬ 
cold  Corp.,  Los  Angeles,  Calif.,  for 
heating  and  ventilating  applications 
in  schools,  institutions,  commercial 
and  industrial  buildings.  Horizontal 
and  vertical  models  are  described  in 
Bulletin  58Cla. 

Circle  Item  33  on  Inquiry  Card 


Thermostatic  Expansion  Valves 

Available  from  Sporlan  Valve  Co., 
St.  Louis,  Mo.,  is  12-page  Form  48 
dealing  with  the  installation,  field 
service  and  assembly  of  thermo.static 
expansion  valves.  Five  pages  are 
devoted  to  “trouble-shooting,”  in 
terms  of  symptom,  cause  and  rec¬ 
ommended  remedy. 

Circle  Item  28  on  Inquiry  Card 
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Tank  Suction  Heaters 

Davis  Engineering  Div.,  Tube  Re¬ 
ducing  CoiT).!  Wallington,  N.  J.,  an¬ 
nounces  16-page  Bulletin  60-Jl  de¬ 
scribing  its  full  line  of  Paracoil  tank 
suction  heaters.  It  covers  design 
and  operating  characteristics  for 
above  or  below-ground  tanks.  Capac¬ 
ity  tables  are  included. 

Circle  Item  34  on  Inquiry  Card 


Tubular  Brass  Products 

Connecticut  Stamping  &  Bending 
Co.,  New  Britain,  Conn.,  offers  4- 
page  Form  No.  EJl  designed  to 
speed  location  of  Federal  Specifica¬ 
tion  items  in  company’s  line  of 
tubular  brass  products.  Each  listing 
includes  description,  diagram,  and 
identifying  numbers. 

Circle  Item  29  on  Inquiry  Card 


Air  Conditioning  Equipment 

Air  conditioning  equipment  from 
Drayer-Hanson  Div.,  Hi-Press  Air 
Conditioning  of  America,  Inc.,  Los 
Angeles,  Calif.,  is  illustrated  and 
described  in  4-page  Catalog  GAC- 
150.01.  Equipment  includes  fan-coil 
units,  central  station  units,  con¬ 
densers  and  cooling  towers. 

Circle  Item  35  on  Inquiry  Card 


Unbreakable  Aluminum  Showers 

A  catalog  and  specification  sheets 
publi.shed  by  Super-Secur  Showers, 
Inc.,  Burlingame,  Calif.,  describes 
unbreakable  aluminum  showers 
manufactured  by  the  company.  The 
literature  includes  complete  installa¬ 
tion  information  and  roughing-in 
dimensions. 

Circle  Item  30  on  Inquiry  Card 


Multi-Point  Controllers 

Thermo  Electric  Co.,  Saddle 
Brook,  N.  J.,  announces  8-page  In¬ 
strument  Section  No.  52  describing 
and  illustrating  the  Thermo  Elec¬ 
tronic  multi-point  controller,  a  com¬ 
pact  instrument  for  accurate,  auto¬ 
matic  control  and  monitoring  of  in¬ 
dustrial  processes. 

Circle  Item  36  on  Inquiry  Card 
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Warmed  Air  Current  Is 

Only  Business-Hour  Door 

Air  Door,  Inc.,  New  Castle,  Ind.,  announces  what 
it  calls  its  United  States  concept  in  air  entrances, 
.said  to  be  the  mo.st  important  advance  to  date  in  this 
young  industry.  .According  to  the  firm,  the  concept 
embraces  three  new  products  with  publi.shed  criteria 
to  guide  their  application,  installation  and  use.  These 
products  are: 

AirPAC — The  entrance  needs  of  bank.s,  all  retail 
.stores  and  shopping  centers  through  which  pass 
package-laden  customers  are  fully  met  by  AirPAC. 
a  completely  packaged  unit  requiring  the  minimum 
in  job  engineering,  installation  preparation  and  build¬ 
ing  .structural  changes.  This  unit  is  illustrated  in 
photo  at  right. 


Basic  functions  of  the  Air  Door  products  are 
as  follows: 

A.  Air  is  drawn  by  the  blower  (5)  through  the  floor 
grating  ( I )  into  the  pit  below. 

B.  When  the  air  passes  through  the  pit,  heavier 
particles  of  dust  and  dirt  fall  to  the  bottonrt 
where  they  are  periedically  flushed  down  the 
floor  drain  (2)  by  a  solenoid-operated  water 
spray  system  (3). 

C.  From  the  pit,  the  air  moves  through  a  filter 
bank  (4),  which  further  cleans  the  air  before 
it  passes  through  the  blower. 

0.  On  leaving  the  blower,  the  air  is  directed 
through  a  heat  exchanger  (6).  Cooling  is  not 
required  in  most  commercial  entrances. 

E.  After  passing  through  the  heat  exchanger,  the 
air  is  forced  into  the  ceiling  plenum  chamber 
(7)  where  it  is  distributed  through  the  ceiling 
grille  (8)  into  the  opening  (9). 

F.  Suctien  created  at  the  floor  grating  by  the 
blower  draws  the  air  from  the  opening  through 
the  pit  to  repeat  the  cycle  and  form  a  continu¬ 
ous,  invisible  barrier  of  air  in  the  opening. 


Product  M — This  is  a  modular  product  designed 
to  meet  the  needs  of  restaurants,  department  .stores, 
ho.spitals  and  other  public  buildings,  the  openings  of 
which  are  up  to  16  ft  in  width.  Some  adjustments  of 
building  dimensions  may  be  required  to  accommodate 
this  equipment. 

Product  E — Equipment  designed  to  meet  the  needs 
of  the  large  installations  (openings  upward  of  16  ft 
wide)  is  customarily  found  in  airports,  large  main 


entrances  to  .shopping  center  malls,  large  department 
stores,  and  civic  and  governmental  projects  of  mag¬ 
nitude.  Here,  all  Air  Door  components  are  fully 
engineered  to  the  specific  requirements  of  a  particular 
project. 

The  basic  functions  of  all  three  products  are  illus¬ 
trated  by  the  diagram  above. 

More  Information?  Circle  Item  37  on  Inquiry  Card. 
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Variable  Volume  Reheat  Unit 

A  variable  volume  reheat  unit  that  provides  bet¬ 
ter,  more  efficient,  and  lower  cost  heating,  cooling 
and  ventilating  for  perimeter  areas  of  commercial 
and  industrial  buildings  is  announced  by  Titus  Manu¬ 
facturing  Corp.,  Waterloo,  Iowa. 

This  unit,  which  was  developed  by  Titus  in  con¬ 
junction  with  Minoru  Yamasaki  (Smith,  Hinchman  & 
Grylls,  Associated  Architects  and  Engineers)  is  the 
first  of  its  kind  and  can  be  used  with  low  or  high 
pressure  systems. 

According  to  the  company,  the  unit  provides  many 
advantages,  one  being  lower  initial  equipment  costs. 
Fan  capacity,  for  example,  can  be  less  •when  these 


units  are  designed  into  the  variable  volume  reheat 
system.  Due  to  solar  orientation,  all  perimeter  areas 
do  not  require  maximum  cooling  or  maximum  flow 
at  the  same  time.  With  variable  volume  it  is  then 
possible  to  design  the  fan  capacity  by  the  cooling  air 
flow  required  at  a  specified  time,  rather  than  the 
total  of  the  maximum  flow  required  at  each  outlet 
in  the  perimeter  area  as  w’ould  be  the  case  with  a 
constant  air  flow  system. 

Another  advantage  is  lower  operating  costs.  For 
heating,  only  about  one-fourth  of  the  maximum  air 
flow  need  be  supplied  with  variable  volume  reheat 
units.  Additional  savings  on  heating  equipment  and 
fuel  costs  are  realized  from  the  low  air  flow  since  a 
minimum  of  cool  primary  air  is  reheated.  Operating 
costs  during  cooling  are  le.ss,  too,  because  the  unit 
supplies  varying  quantities  of  cooled  air  to  satisfy 
the  changing  cooling  load. 

More  Information?  Circle  Item  38  on  Inquiry  Card. 


Evaporator  Units  Introduced 

A  line  of  2  to  7-ton  evaporator  units  for  air  cooled 
air  conditioning  systems  is  introduced  by  American- 
Standard  Air  Conditioning  Div.,  New  York,  N.Y. 
According  to  the  firm,  these  evaporators  are  A.R.I.- 
listed  for  installation  with  American-Standard  air 
cooled  condensing  units,  and  incorporate  many  im¬ 
proved  features. 

Evaporators  are  reported  to  feature  a  new'  concept 


in  cabinet  design  which  speeds  and  simplifies  installa¬ 
tion,  and  permits  use  of  the  same  evaporator  for  both 
up-flow  and  dowm-flow  installation.  Line  consists  of 
vertical  air  flow  evaporators  in  2,  3,  4  and  5  tons; 
horizontal  air  flow  evaporators  in  2,  3,  4  and  5  tons; 
blower-equipped  evaporators  in  2,  3,  4,  5  and  7  tons; 
and  counter  flow  evaporators  in  2,  3  and  4  tons. 

More  Information?  Circle  Item  39  on  Inquiry  Card. 


Dust-Free  Cabinet 

Redesign  of  the  Specialaire  dust-free  cabinet  pro¬ 
vides  a  high  efficiency  “packaged  filter  unit”  which 
may  be  removed  quickly  for  cleaning  and  replacement 
with  minimum  dowm-time  and  contamination.  The 
illuminated  work  chamber  is  used  to  provide  a  con¬ 
trolled  environment  for  assembly,  test,  research  and 
repair  of  miniature  precision  components  and  in¬ 
struments. 

The  original  Specialaire  cabinet  design.  Model  A, 
incorporated  “self-charging”  plastic  media  filters  in 
one  or  two  stages,  providing  an  average  arrestance  of 
from  85%  to  95%  on  dust  particles  ranging  from  .08 
to  80  microns  in  diameter,  determined  by  weight 
tests.  The  packaged  filter  unit,  developed  for  the 
new  Model  B,  assures  uniform  removal  of  small  par¬ 


ticles  and  maintenance  of  exacting  efficiencies  as  de¬ 
termined  by  actual  particle  count — both  essential  to 
accurate  dust  control  in  the  manufacture  of  pre¬ 
cision  components.  The  second  stage  filter  was  de¬ 
veloped  by  Cambridge  Filter  Products,  Syracuse, 
N.  Y.,  for  Specialties,  Inc.,  Charlottesville,  Va.,  manu¬ 
facturer  of  the  cabinet. 

Air  movement  is  supplied  by  a  two-speed  blow'er 
(150  cfm  at  high  speed,  130  cfm  at  low  speed).  The 
speed  control  switch  is  located  on  the  packaged  filter 
unit  at  the  rear  of  the  cabinet.  The  air-tight  cabinet 
is  constructed  of  heavy-gage  sheet  aluminum  with 
provision  for  internal  electrical  outlets  and  fluores¬ 
cent  lamps  to  provide  a  shadow’-free  work  area. 
More  Information?  Circle  Item  40  on  Inquiry  Card. 
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Pneumatic  Receiver-Recorders 

A  line  of  4-inch  chart  Metagraphic  pneumatic 
receivers  is  announced 
by  The  Bristol  Co., 

Waterbury,  Conn.  Built 
to  a  completely  new  de¬ 
sign,  these  instruments, 
designated  as  Series 
670,  are  described  by 
the  firm  as  being  “user 
oriented.”  Many  new 
features,  both  standard 
and  optional,  combine 
to  make  the  series  easy 
to  install,  easy  to  use 
and  easy  to  maintain. 

Nine  models  are  pres¬ 
ently  available  to  meet 
any  control  requirement. 

The  four-inch  calibrated  width  chart  has  recti¬ 
linear  coordinates  for  easy  reading  and  interpreta¬ 
tion.  Chart  is  mounted  on  a  chart-drive  that  is 
removable  from  the  instrument  chassis,  facilitating 
fast,  easy  chart  changing,  and  allowing  access  to 
the  front  end  of  the  chassis  while  it  is  still  in  the 
case.  Capillary  inking  systems  (up  to  3  records) 
provide  trouble-free  recording,  and  are  refillable 
from  the  front  of  the  case. 

All  pointers  on  the  instrument  are  brightly 
colored  and  distinctively  shaped.  This  allows  an 
operator  to  determine  at  a  glance,  even  from  across 
the  room,  whether  the  system  is  functioning 
properly. 

More  Information?  Circle  Item  41  on  Inquiry  Card. 


Provides  Full  Dehumidification 

The  Roommate  II,  a  year-round  air  conditioning 
unit  designed  for  offices,  hotels,  apartments,  hospitals, 
and  schools,  is  available  from  John  J.  Nesbitt,  Inc., 
Philadelphia,  Pa. 

Essentially,  the  Roommate  II  incorporates  two  new 


features  which  co-ordinate  in  operation  to  obtain 
what  is  described  as  perfect  control  of  temperature 
and  humidity  under  any  condition.  The  Humid-a- 


Guard  control  system  makes  it  practical  to  introduce 
outdoor  air  at  the  unit  without  sacrificing  comfort 
or  control,  while  the  air  volume  stabilizer  damper  per¬ 
mits  introduction  of  outdoor  air  at  the  unit  without 
danger  of  unheated  or  unconditioned  air  blowing 
through  the  unit  into  the  room. 

This  fan-coil  unit  has  a  heating-cooling  element 
that  is  circuited  as  four  separate  elements,  each  con¬ 
trolled  by  its  own  H-G  valve.  The  valve  automati¬ 
cally  removes  individual  sections  of  the  element  from 
the  circuit  one  at  a  time  to  satisfy  room  requirements 
for  cooling.  The  remaining  active  sections  continue 
to  dehumidify  at  their  full  capacity.  As  a  result,  the 
Humid-a-Guard  control  system  continues  to  extract 
moisture  from  the  air  in  direct  ratio  to  the  require¬ 
ment  for  dehumidification. 

More  Information?  Circle  Item  42  on  Inquiry  Card. 


Packaged  Purity  System 


With  contamination  increasing  in  private  water 
sources,  Fairbanks, 

Morse  &  Co.,  Chi¬ 
cago,  Ill.,  has  devel¬ 
oped  a  home  water 
purity  system  as  a 
single  -  package  an¬ 
swer.  The  system 
contains  pump,  pres¬ 
sure  tank  and  chlori- 
nator  as  integral 
parts.  It  is  designed 
to  provide  an  “insur- 
ance  margin  to 
disinfect  periodic 
changes  in  contami¬ 
nation  count.  A  spe¬ 
cially  constructed  filter  can  then  be  provided  to 
remove  objectionable  chlorine  odor  and  taste,  as 
well  as  turbidity,  before  the  water  reaches  the 
faucets. 


Incoming  water  is  superchlorinated  with  regular 
household  laundry  bleach,  fed  in  from  the  suction 
side  of  the  pump,  to  kill  bacteria.  A  simple  auto¬ 
matic  chlorinator,  which  operates  when  the  pump 
is  energized,  injects  enough  chlorine  to  provide 
residual  of  from  three  to  five  parts  per  million.  This 
rate  contrasts  with  the  lower  2/10  to  4/10  parts  per 
million  which  municipalities  can  maintain  because 
of  full-time  professional  supervision  in  their  water 
treatment  plants. 

Because  the  contamination  count  in  water  may 
vary'  greatly  in  the  flow  from  hour  to  hour,  and 
because  a  home  owner  can’t  check  constantly  and 
professionally,  the  firm  incorporates  a  safety  mar¬ 
gin  to  handle  these  fluctuations  by  superchlorinatr 
ing  and  maintaining  the  higher  residuals.  The 
excess  chlorine  can  then  be  filtered  out  of  the  water. 
More  Information?  Circle  Item  43  on  Inquiry  Card. 
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Waterless  Waste  Disposal  Unit 

Destroilet,  called  a  new  concept  of  human  waste 
disposal  which  literally 
destroys  human  waste 
matter,  has  been  de¬ 
veloped  and  is  being 
marketed  by  LaMere  In¬ 
dustries,  Walworth,  Wis. 

The  Destroilet  is  re¬ 
ported  to  be  the  method 
which  will  significantly 
help  control  water  pol¬ 
lution  until  the  advanced 
sewage  systems  now  in 
their  formative  stages 
become  reality.  Essen¬ 
tially,  this  innovation  is  a  waterless  non-chemical 
toilet  which  transforms  human  waste  matter  into 
odorless,  invisible,  harmless  water  vapors  and  carbon 
dioxide.  Plumbing  as  we  know  it  today  is  not  u.sed. 
Septic  tanks  are  no  longer  needed.  Waterways  are 
completely  separated  from  drainage  requirements. 

In  operation,  the  unit  relies  on  gas  as  fuel  to  burn 
oflf  waste  matter  at  extremely  high  temperature.  The 
combustion  process  is  completely  controlled  with 
safety  features  as  dependable  as  those  found  in 
.standard  automatic  furnaces.  Installation  require¬ 
ments  in  addition  to  the  gas  supply  consi.st  of  a  110- 
volt  ac  electrical  outlet  and  a  flue  to  act  as  outlet  for 
the  wa.ste  vapor. 

Built  into  the  unit  is  an  exhaust  fan  which  draws 
all  odor  to  the  out-of-doors,  creating  what  the  com¬ 
pany  calls  the  first  odorless  human  waste  dispo.sal 
unit. 

More  Information?  Circle  Item  44  on  Inquiry  Card. 


Low-Cost  Motor  Valves 

Both  two-way  and  three-way  (illustrated)  motor 
valves,  which  combine 
highly  desirable  operat¬ 
ing  features  with  low 
cost,  and  which  are  de¬ 
signed  to  control  the 
flow  of  hot  or  chilled 
water  in  fan  coil  units 
and  other  applications, 
are  announced  by  Erie 
Manufacturing  Co.,  Mil¬ 
waukee,  Wis.  Motor  valves 
are  designated  the  436A 
Series. 

Valves  employ  a  motor  and  valve  di.sc  member  that 
the  manufacturer  has  used  with  success  over  many 
years  in  other  valving  applications.  The  design  of 
the  valve  disc  overcomes  the  necessity  of  screens, 
thereby  achieving  lower  overall  cost.  Although  they 
are  motor  operated,  the  quiet-operating  valves  are 


.said  to  be  comparable  in  cost  w’ith  ordinary  solenoid 
valves. 

Units,  which  will  operate  in  any  position,  are  com¬ 
pact  in  size  to  facilitate  mounting  in  coil  housings. 
Fa.st  in-plant  or  field  installation  is  achieved  through 
simplified  valve-tubing  connection.  No  soldering  or 
flaring  of  tubing  is  required. 

More  Information?  Circle  Item  45  on  Inquiry  Card. 


Surface  Condenser  Line 

The  S-1000  line  of  single  bank,  balanced  flow 
surface  condensers,  covering  a  range  from  200 
to  10,000  sq  ft  and  built  from  standard,  pre¬ 
engineered  components,  is  available  from  American- 
Standard  Industrial  Div.,  Detroit,  Mich. 

These  surface  condensers  are  particularly  adapt¬ 
able  to  small  turbine  drives  used  in  such  applica¬ 


tions  as  centrifugal  compressors  in  air  conditioning, 
auxiliary  generators,  pump  or  blower  drives, 
auxiliary  drives  on  shipboard,  and  standby  units. 

Design  of  the  surface  condensers  is  based  on  the 
company’s  “selective  assembly’’  system  that  saves 
substantially  in  delivery  time  and  offers  the  user 
definite  co.st  reductions  as  compared  to  conventional 
tailor-made  units. 

More  Information?  Circle  Item  46  on  Inquiry  Card. 


Central  Air  Conditioner 

Announced  by  Fedders  Corp.,  Maspeth,  N.  Y.,  is 
the  Adaptomatic  V,  a  unitary  central  air  conditioner 
which  is  readily  convertible  for  remote  installations. 

The  extensive  application  potential  of  this  unit  is 
made  possible  by  a  unique  split-cha.ssis  design,  with 
the  compres.sor-condenser  section  separated  by  a 
bulkhead  from  the  evaporator  .section.  Thus,  the 
.Adaptomatic  V  may  be  easily  installed  in  one  piece 
or,  equipped  with  four  cut-off  service  valve.s,  as  a 
practical  remote  system  without  all  the  work  in¬ 
volved  in  a  conventional  remote  installation. 

The  n-hp  unit  is  available  in  four  models,  two  with 
heat  pumps  and  optional  supplementary  resistance 
heating. 

More  Information?  Circle  Item  47  on  Inquiry  Card. 
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Cleans  Industrial  Atmospheres 

An  oil  mist  precipitator  that  features  high  effici¬ 
ency,  easy  installation  and  mounting  flexibility  is  in¬ 
troduced  by  Trion,  Inc.,  McKees  Rocks,  Pa. 

This  model,  called  the  Trion  OMP,  when  used  in 
connection  with  all  grinding  operations  offers  many 
advantages,  the  firm  reports :  A  healthier  atmosphere 
for  employees;  lower  heating  and/or  cooling  costs 


because  the  air  can  be  recirculated  rather  than  dis¬ 
charged  from  the  building;  increased  production  be¬ 
cause  smoke  and  oil  mist  control  makes  possible 
higher  cutting  speeds,  better  quality  and  fewer  re¬ 
jects;  and  reduced  maintenance  costs  because  it  pro¬ 
hibits  oily  mist  from  gathering  on  other  equipment, 
walls  and  lighting  fixtures. 

Unit  is  available  in  three  sizes,  offering  capacities 
of  300,  600  and  1200  cfm.  It  is  completely  .self-con¬ 
tained,  requiring  only  electrical  connections  and  duct¬ 
work.  Its  rugged  construction  is  capable  of  coping 
with  the  most  rigorous  shop  conditions  as  it  effi¬ 
ciently  removes  .smoke  and  oil  mist  from  machining 
and  grinding  operations,  discharging  cleansed  air 
into  the  shop. 

More  Information?  Circle  Item  48  on  Inquiry  Card. 


Detergents  Can  Be  Removed 

A  solution  to  the  problem  of  removing  detergents 
from  waste  water  discharged  into  streams,  lakes  or 
other  water  supplies  has  been  announced  by  the 
Bruner  Corporation,  Milwaukee,  a  division  of  Hagan 
Chemicals  &  Controls,  Inc.,  Pittsburgh,  Pa. 

Known  as  the  Brunerclear  system,  the  equipment 
removes  su.sptmded  and  dissolved  detergents,  lint,  dirt 
and  objectionable  organic  matter.  It  discharges  water 
that  is  clear,  odorless,  and  colorless. 

Designed  particularly  for  coin-operated  laundry 
stores,  the  .system  reduces  turbidity  to  less  than  five 
parts  per  million,  extracts  detergents  above  one  part 
per  million,  removes  floating  solids,  scum,  color, 
grea.se  or  slick,  and  automatically  introduces  chlorine 
doses  to  insure  bacteriological  purity  of  the  water 
being  discharged. 


_ _  News  of  Equipment  and  Materials 

The  Brunerclear  system  employs  a  chemical  reac¬ 
tion  process  involving  coagulant  additives,  and  re¬ 
moves  the  detergent  and  suspended  matter  by 
absorption  in  a  clarifier  and  settling  tank.  The  process 
is  completely  automatic  and  continuous.  Water  treat¬ 
ed  in  this  reaction  tank  is  then  pumped  into  filters. 
The  water  is  stabilized  and  the  suspended  matter  is 
completely  removed.  Because  detergents  are  almost 
completely  removed,  the  finished  water  does  not 
foam  when  shaken  in  a  bottle,  and  is  “drinking  water” 
quality  clear. 

An  important  advantage  of  the  process  is  its  ability 
to  effect  a  major  reduction  of  B.O.D.  (biochemical 
oxygen  demand)  of  the  waste  water  and  an  increase 
of  the  water’s  dissolved  oxygen  content. 

More  Information?  Circle  Item  49  on  Inquiry  Card. 


Three  Tempering  Valves 

Watts  Regulator  Co.,  Lawrence,  Mass.,  announces 
a  complete  line  of 
water  tempering 
valves,  designated  as 
its  No.  170  series. 

Designed  for  large 
hot  water  supply  sys¬ 
tems,  the  series  fea¬ 
tures  bronze  bodies, 
streamline  water 
flow-ways  and  ex¬ 
tremely  high  capac¬ 
ity.  With  a  10  lb 
pressure  drop,  for 
example,  the  1-inch 
size  passes  31  gallons 
per  minute,  and  the 
IV^-inch  size,  44  gpm. 

An  important  maintenance  feature  is  that 
thermostatic  elements  are  interchangeable  in  all 
five  sizes.  This  feature  facilitates  service  and 
reduces  spare  parts  inventory,  the  firm  reports. 
More  Information?  Circle  Item  50  on  Inquiry  Card. 


Intake  and  Relief  Ventilator 

Williams-Bermuda  Corp.,  Los  Angeles,  Calif., 
announces  distribution  of  the  Bermuda-AIR  Model 
MC  fiber  glass  intake  and  relief  ventilator.  Molded 
fiber  glass  units  feature  low  profile,  contemporary 
design,  complete  weather  resistance  and  unlimited 
architectural  flexibility. 

Throat-opening  sizes  of  the  units  range  from  10 
to  60  inches,  either  square  or  rectangular,  and  are 
currently  available  in  12  architectural  colors. 
Accessories  are  available,  such  as  bird  screens  and 
all  types  of  dampers. 

More  Information?  Circle  Item  51  on  Inquiry  Card. 
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High-Velocity  Sound  Absorber 

American  Engineering  Co.,  Sedalia,  Mo.,  has  just 
placed  on  the  market  a  high-velocity  sound  absorber 
known  as  the  Tubular,  so-named  for  its  cylindrical 
configuration.  According  to  the  firm,  this  is  one  of 
the  first  absorber  units  to  incorporate  a  free-air 
component  in  control  of  sound  for  today’s  high 
velocity  systems. 

Constructed  of  heavy-gage  galvanized  sheet 
steel,  the  Tubular  utilizes  an  absorber-within-an- 
absorber  design  to  provide  a  greater  area  of 
exposed  fiber  glass,  without  appreciably  affecting 
the  in-system  air  velocity.  Missile-like  nose  cones, 
front  and  rear  on  the  free-air  body,  provide  a 
360-degree  distribution  of  air  entering  the  absorber, 
yet  creates  minimum  resistance  to  air  flow.  Accord¬ 
ing  to  the  manufacturer,  the  resultant  performance 
provides  maximum  sound  absorption  with  a  mini¬ 
mum  drop  of  air  pressure,  assuring  unusually  high 
efficiency  for  the  air  distribution  system. 

Unit  can  be  used  in  both  old  and  new  construc¬ 
tion,  and  is  available  in  standard  circumferences; 
or  it  can  be  custom  fabricated  according  to  size 
specifications. 

More  Information?  Circle  Item  54  on  Inquiry  Card. 


Roof-Top  Units  Add  Air  Cleaning 

Air-cleaning,  combined  with  heating  and  cooling, 
is  now  available  in  a  new  series  of  Atmos-Pak  roof- 
mounted  units.  Many  different  types  of  air  cleaning 
methods  can  be  incorporated  in  a  standard  cabinet 
as  part  of  a  one-piece  unit.  A  recently  installed  unit 


used  electrical  precipitation  for  air  cleaning;  in 
others  throwaway  and  automatic  replacement  filters 
have  been  employed. 

Equipment  from  Air  Conditioning  Inc.,  Ossining, 
N.  Y.,  can  be  custom-made  to  meet  the  requirements 
of  any  building,  although  primarily  intended  for 
large  one-story  edifices  like  supermarkets,  shopping 
centers,  bowling  alleys,  garages,  terminals,  arenas, 
motion  picture  theatres,  factories,  warehouses, 
schools,  post  offices,  etc. 

More  Information?  Circle  Item  52  on  Inquiry  Card. 


Compact  Water  Chiller 

Two  compact  water  chillers  for  the  multi-room 
building  market  and 
industrial  process 
applications  are  in¬ 
troduced  by  Typhoon 
Heat  Pump  Div., 

Hupp  Corp.,  Tampa, 

Fla.  With  capacities 
of  17  and  25  tons, 
these  chillers  are  the 
first  of  a  series  being 
developed  by  Ty¬ 
phoon  for  space  sav¬ 
ing  installation. 

The  units  are  ap¬ 
plicable  in  new  and 
existing  office  build¬ 
ings,  motels  and 
hotels  where  room-by-room  control  of  air  condition¬ 
ing  is  desired,  or  in  industrial  plants  where  a  con¬ 
trolled  supply  of  chilled  water  is  required.  Factory 
assembled,  piped,  wired  and  tested,  the  units  are 
shipped  with  a  holding  charge  of  Refrigerant  22. 

Needing  less  than  eight  square  feet  of  floor  space 
and  being  only  slightly  more  than  four  feet  high, 
the  chillers  offer  building  owners  economical  in¬ 
stallation  in  out  of  the  way  areas. 

More  Information?  Circle  Item  53  on  Inquiry  Card. 


Skylight  Model  Relief  Unit 

Swartwout  Fabricators,  Inc.,  Kokomo,  Ind., 
announces  the  Sky-Lite  Pyrojector  which  combines 
a  heat,  smoke,  and  explosion  relief  unit  with  a 
skylight  feature. 

The  Swartwout  Pyrojector  is  an  established 
product  designed  for  venting  heat,  smoke,  or  shock 
waves  upward  through  the  roof.  To  this  basic  unit, 
the  firm  has  added  large  fiber  glass  windows  to  the 
original  Pyrojector  doors. 


Unit  is  installed  entirely  above  the  roof.  It  has  a 
quick  release  chain  for  manual  operation,  and  there 
are  handles  which  permit  opening  from  the  roof 
without  disturbing  the  release  mechanism.  When 
the  dampers  open,  snubber  chains  and  springs  hold 
them  vertical  for  maximum  draft. 

More  Information?  Circle  Item  55  on  Inquiry  Card. 
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Two  Iron  Fireman  W kirlPower  gas-oil  burners  installed  in  Scotch  type  boilers  provide 
modern  heating  comfort  for  guests  at  the  luxurious  eight  story  Capp-Tourrs  Mote!  in 
downtown  St.  Paul,  Minn.  Architects:  Ackerberg  and  Cooperman,  Minneapolis;  Consulting 
engineers:  Snyder,  Palmer  and  Toussaint  &  Associates,  Inc.,  Minneaptdis;  Heating 
contractor:  Healy  Plumbing  A  Heating  Co.,  St  Paul;  Iron  Fireman  dealer:  Morthwestern 
Heating  Engineers,  St.  Paul. 

Only  superb  heating 
is  good  enough 

FOR  CAPP-TOWERS  MOTEL 
St.  Paul,  Minnesota 


iron  Fireman  duat^fuel  firing  under  forced  draft 


Clean  fire — no  smoke.  WhirlPower  burners  achieve  total 
combustion  by  precision  control  of  the  forced  draft  air 
supply.  They  do  not  depend  on  erratic  chimney  draft. 

Saves  money.  Sharply  reduces  the  cost  of  installation, 
fuel,  maintenance  and  supervision.  Elimination  of  smoke 
and  soot  cuts  causes  of  most  service  calls.  Easily  installed 
through  fire  door  in  any  type  of  boiler.  No  firebox 
reconstruction  required. 


No  stack.  Needs  only  an  exhaust  vent. 

Conserves  boiler  heat.  Standby  loss  is  almost  nil.  (This 
is  the  most  serious  preventable  single  fuel  waste  in  con¬ 
ventional  firing.) 

Fires  gas,  oil  or  both.  Dual-fuel  models  change  fuels 
instantly  under  manual  or  automatic  control.  Avoid  fuel 
emergencies;  permit  advantageous  fuel  buying.  Ideal  for 
areas  requiring  standby  oil  equipment  with  gas  firing. 

Mail  coupon  for  further  information. 


1  FtOINI 

Rl 

ElVIAISI 

HEATING  AND  AIR  CONDITIONING 
AIRCRAFT  COMPONENTS  AND  EQUIPMENT 
MISSILE  AND  AIRCRAFT  GYROSCOPES 
ELECTRONIC  EQUIPMENT 
CONTROL  INSTRUMENTS 


Iron  Fireman  Mfc.  Co.,  3129  W.  I06th  St.,  Cleveland  11,  Ohio 
(In  Canada,  AO  Ward  St.,  Toronto) 

Pleaae  eend  complete  technical  description  and  epecificationa  on  Iron  Fireman  >K'hirlo 
Power  forced  draft  firing. 


Name. 
Firm _ 


AAlr^s. 
City _ 
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News  of  Equipment  and  Materials 


New-Design  Zone  Valves 

A  newly-designed  series  of  zone  valves,  described 
as  performing  with  “the 
unfailing  quality  required 
for  trouble-free  hydronic 
zone  control,”  is  an¬ 
nounced  by  White- 
Rodgers  Co.,  St.  Louis, 

Missouri. 

Two  valve  styles  are 
offered:  the  Zone-A- 
Flow  straight-through 
type,  for  multiple-pipe 
systems;  and  the  Zone- 
A-Loop  diverting  type, 
for  single-pipe  installa¬ 
tions.  These  zone  valves, 
according  to  the  company,  incorporate  many  exclu¬ 
sive  features  assuring  extremely  dependable  per¬ 
formance.  Design  and  construction  have  resulted 
in  a  valve  that  is  sturdier  and  stronger  throughout 
— in  housing,  motor,  gear  train,  stem  and  body.  The 
average  weight  of  these  compact  valves  is  slightly 
over  four  pounds. 

Valv'e  is  operated  by  a  sjjecially-designed  shaded 
pole  motor  that  delivers  many  times  the  power  avail¬ 
able  by  the  synchronous  (clock-type)  motors  com¬ 
monly  u.sed  in  zone  valves,  the  firm  di.scloses. 

More  Information?  Circle  Item  56  on  Inquiry  Card. 


Packaged  Centrifugal  Pumps 

Reduced  space  requirements  and  easier  installa¬ 
tion  are  called  the  outstanding  features  of  the  pack¬ 
aged  line  of  clo.se-coupled  end-suction  centrifugal 
pumps  announced  by  Aurora  Pump  Div.,  The  New 
York  Air  Brake  Co.,  .4urora,  Ill. 


Complete  disassembly  without  disturbing  the  suc¬ 
tion  or  discharge  piping  minimizes  the  effort  required 
for  inspection  and  maintenance.  Vertical  centerline 
discharge  makes  these  pumps  self-venting,  eliminat¬ 
ing  the  possibility  of  vapor  locks  and  providing 
smooth  running  operation  with  low’  noise  level. 


Long  established  characteristics  of  high  efficiency, 
low  NPSH,  and  constantly  rising  head  capacity 
curves,  have  been  retained  in  the  package  line,  which 
is  available  in  a  range  of  sizes  from  %  x  1  to  3  x  3 
inches.  Capacities  range  to  400  gpm  and  heads  to 
150  ft. 

More  Information?  Circle  Item  57  on  Inquiry  Card. 


Economy  Model  Cooling  Tower 

An  economy-model  cooling  tower  with  horizontal 
double-fan  discharge  is  introduced  by  Halstead  & 
Mitchell  Co.,  Pittsburgh,  Pa. 

The  EC-120  cooling  tower  has  a  nominal  rating 
of  120  tons,  based  on  a  capacity  of  360  gallons  of 
water  per  minute,  at  95  deg  F  entering  water 


temperature.  85  deg  leaving  water  temperature,  and 
78  deg  wet  bulb  temperature. 

Double  fans  draw  air  from  the  open  back  of  the 
tower  through  the  wetted  deck  surface  and  give 
greater  efficiency  through  more  even  air  distribu¬ 
tion,  the  company  reports.  Low-speed,  deep-pitch 
propeller  fans  provide  exceptionally  quiet  operation. 

More  Information?  Circle  Item  58  on  Inquiry  Card. 


Floafless  Level  Control 

A  submersible  pump  control  for  automatic  low’ 
w’ater  cutoff  protection  and  full  capacity  pump  opjera- 
tion  has  been  developed  by  B  W  Controller  Corp., 
Birmingham,  Mich. 

The  floatless  liquid  level  control  system  consists  of 
a  standard  B/W  Type  LH  induction  relay  with  two 
Type  E-IS  insulated  electrodes  suspended  at  desired 
levels  in  the  well.  This  method  is  said  to  eliminate 
the  danger  of  pumping  air  or  .sand,  and  it  will  also 
protect  bearings  from  burning  out,  since  a  constant 
supply  of  W’ater  is  maintained  over  the  pump. 

The  manufacturer  reports  the  pump  can  be  effi¬ 
ciently  operated  at  full  capacity  with  this  type  of 
control — without  danger  of  low’ering  the  level  of  the 
w’ell  to  the  point  where  air  can  enter  the  pump. 

More  Information?  Circle  Item  59  on  Inquiry  Card. 
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■fo  m«ke  it  eavf  io  install  “Easy  To  Clean”  Wall  Hung  Fixtures 
ki  BW  ftost  HttHe,  Jay  R.  Smith  manufactures  a  complete 
linfe'Vrf  .  • .  URINAL,  - . and  LAVATORY  CARRIERS 

for’  yyppn^it  every  type  and  rrwtai!  of  Wall  Hung  Fixture. 
Just  as  theaa  Cwricrs  are  designed  to  make  it  to 

inf^l  off  the  wall;  ether  Smith  products  are 

it  easy  tof^^p  Rest  Rooms  Clean,  ,  .  . 
Sanitary.  . . .  and  Att^tive. 

The  mstalUdlwi  of  Smith  Hydrants  and  Ckaihs  will  provide 
a  convenient  source  of  water  and  drainage  for  easy  cleaning 
of  fioors,  walls,  and  fixtures.  The  concealment  of  Flush 
Qeanouts,  Hydro-Trols,  and  other  equipment  behind 
attffitive  jSmith  Access  Doors  and  Boxes,  further  eases 
cieBtinf  and  maintenance  while  also  enhancing  appearance. 

Whraever  it’s  up  to  you  to  specify  or  install  the  plumbing 
products  for  any  rest  rown,  ask  your  Jay  R.  Smith  Representa¬ 
tive  to  show  you  how  the  compfete  tine  of  Smith  Carriers, 
Drains  and  other  Engineered  Plumbing  Products  are  all 
designed  to  make  it  “PLUMB-EASY”  to  install  and  maintain 
a  modern  'T 


CARRIERS  -  DRAINS 

AND  ENGINEERED  PLUMBING  PRODUCTS 


Easy  To  Clean”  Wall  Hung  Fixture  Rest  Room. 


SliS2Sa  FiMsasr 


ACCESS  an 
ftr  FUlSa  VALVf 


CLOSET  FiniNC 
a  CHAIR  CARRIER 
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News  of  Equipment  and  Materials 


Line  of  Thermostats 

Designed  to  provide  accurate,  dependable  and 
convenient  temperature  control  of  residential,  com¬ 
mercial,  and  industrial  heating,  cooling,  or  year- 
round  air  conditioning  systems,  an  improved  line  of 
thermostats  is  announced  by  American-Standard 


Controls  Div.,  Detroit,  Mich. 

The  CB-440  thermostat  combines  compact  design 
and  exceptional  sensitivity  with  rugged  reliability 
and  attractive  appearance,  according  to  the  com¬ 
pany.  Dependable  temperature  control  to  maintain 
the  selected  degree  of  comfort  is  easily  and  quickly 
achieved  by  means  of  a  simple  dial  adjustment. 

Operating  on  either  line  or  low  voltage,  thermo¬ 
stat  can  be  mounted  without  adapter  plate  on  a 
standard  2  x  3-inch  switchbox. 

More  Information?  Circle  Item  60  on  Inquiry  Card. 


Pre-Cut  Vent  Stack  Flashing 

The  Dow  Chemical  Co.,  Midland,  Mich.,  has 
begun  manufacture  of  pre-cut  flashing  for  vent 
stacks,  designed  to  speed  on-the-job  application  and 
minimize  waste.  Both  home  construction  and  indus¬ 
trial  construction  uses  are  recommended. 


The  pre-cut  sheets  are  formed  of  Saraloy  400, 
Dow  flexible  flashing,  and  are  tailored  to  fit  four 
sizes  of  pipe;  An  18  x  18  inch  sheet  has  openings 
for  2y2  and  3  inch  pipe,  and  a  20  x  20  inch  sheet 
has  openings  for  3^,2  and  4  inch  pipe. 

More  Information?  Circle  Item  61  on  Inquiry  Card. 


Ready-Cut  Copper  Tubing 

What  is  described  as  a  new  convenience  for  all 
who  work  with  copper  tubing  has  been  introduced 
by  Halstead  Industrial  Products,  Inc.,  Zelienople, 
Pa.  Called  Handi-Lengths,  the  copper  tubes  are 
available  in  a  ready-cut  assortment  of  sizes,  types, 
and  lengths  so  that  a  buyer  can  obtain  just  what 
he  needs. 

The.se  copper  tubes  are  available  in  lengths  from 
2  through  9  feet.  Sizes  range  from  %  through  3 
inches.  Types  K,  L,  M,  and  DWV  are  included  in 
the  program. 

More  Information?  Circle  Item  62  on  Inquiry  Card. 


Combination  Control  Valve 

Lawler  Automatic  Controls,  Inc.,  Mt.  Vernon, 
N.  Y.,  announces  an 
addition  to  its  indus¬ 
trial  temperature 
regulator  line. 

The  regulator.  Type 
CTP,  is  a  combina¬ 
tion  temperature  and 
pressure  control 
valve  which  is  en¬ 
tirely  self-contained 
and  self-powered.  It 
not  only  reduces  high 
initial  steam  pressure 
to  any  desired  re¬ 
duced  operating  pres¬ 
sure,  but  also  maintains  a  predetermined  tempera¬ 
ture  of  the  medium  being  heated. 

The  manufacturer  claims  that  the  Type  CTP  will 
eliminate  the  necessity  and  expense  of  installing 
both  a  pressure  reducing  valve  and  a  thermostatic 
regulator  on  industrial  steam  lines;  also  that  the 
valve  has  pas.sed  very  rigid  performance  and  shock 
testing. 

More  Information?  Circle  Item  63  on  Inquiry  Card. 


Machine-Formed  Air  Fittings 

United  Sheet  Metal  Co.,  Inc.,  Columbus,  Ohio,  an¬ 
nounces  its  new  line  of  machine-formed  Laminar- 
Flo  fittings  for  air  movement  systems  which  are  ex¬ 
pected  to  replace  the  old  type,  sheet  metal  shop  hand- 
fabricated  fittings. 

Fittings  will  not  only  offer  uniformity  of  per¬ 
formance  and  factory  controlled  dimensions  and 
quality,  the  company  reports,  but  also,  due  to  reduc¬ 
tion  in  production  costs  under  the  new  method,  will 
permit  price  reductions.  Close  production  tolerances 
can  be  kept  in  order  to  produce  a  .standardized  fitting 
for  easier  field  assembly.  All  fittings  are  specifically 
sized  to  fit  United  Spiral  “Lockseam”  pipe. 

More  Information?  Circle  Item  64  on  Inquiry  Card. 
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D&V  PRIMARY  AND 
SECONDARY 
PUMPING  METHOD 
IDEAL  FOR 
GARDEN  APARTMENTS 

Architect:  Offices  of  Irwin  S.  Chonin,  New  York  City 
Mechanical  Engineer:  Cosentini  Associates,  New  York  City 
Mechanical  Contractor:  Murphy  and  Ryder,  New  York  City 
Builders:  Dyker  Building  Co.,  Inc,  New  York  City 


Battery  of  B&G  Universal  primary  circulating  pumps 


At  Green  Acres  Garden  Apartments,  Valley  Stream,  N.Y., 
61  two-story  units  containing  294  apartments  are  heated 
by  a  B&G  Hydro-Flo  forced  hot  water  baseboard  system. 
The  system  is  designed  for  primary  and  secondary  pump¬ 
ing,  a  method  conceived  and  developed  by  B&G  engineers. 

Where  multiple  buildings  or  multiple  zones  are  to  be 
heated  with  circulated  water  this  pumping  method  reduces 
the  pump  horsepower  required,  improves  heat  control  and 
saves  fuel. 

A  typical  system  consists  of  a  primary  main,  contin¬ 
uously  circulated  by  a  B&G  Universal  Pump,  with  smaller 
B&G  Pumps  drawing  on  the  primary  main  to  supply  sep¬ 
arate  heating  zones.  Each  zone  pump  is  under  individual 
thermostatic  control,  so  that  each  zone  can  be  supplied 
with  exactly  the  amount  of  heat  required  by  its  function 
or  exposure. 

The  Green  Acres  installation  has  six  secondary  heating 
zones  and  six  domestic  water  zones. 


Photo  shows  secondary 
heating  pump,  domestic 
water  secondary  pump  and 
domestic  water  recirculat¬ 
ing  pump. 


Send  for  booklet  on  B&G 
Primary  and  Secondary  Pumping 


B&G  SERIES  1522  PUMP 


^  Dept.  GR-4,  Horton  Grove,  Illinois 

®  CAHodian  Uctnstt:  S.  A.  Armstrong,  Ltd.,  14OO  O’Connor  Drive,  Toronto  16,  Ontario 
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News  of  Equipment  and  Materials 


Industrial  Fans 

Garden  City  Fan  &  Blower  Co.,  Niles,  Mich., 
announces  a  new  line 
of  forward  curved  cen¬ 
trifugal  fans  for  heavy- 
duty  industrial  service. 

The  compact  units  are 
particularly  w’ell  suited 
for  systems  having  lim¬ 
ited  space  or  low  noise 
level  requirements. 

Designated  the  FF 
line,  the  forward  curved 
fans  are  produced  in 
two  basic  models  for  a 
variety  of  industrial 
ventilating  and  high 
temperature  applica¬ 
tions:  FF  industrial  fans  for  300  deg  F  maximum 
operating  temperatures ;  FF  Thermal-Aire  Fans  for 
handling  hot  air  or  gases  to  2000  deg.  Exclusive  FF 
Thermal-Aire  plug  units  are  designed  for  direct 
installation  in  furnaces,  ovens,  kilns  and  dryers, 
without  external  ductwork. 

Of  heavy-gage  welded  construction,  these  fans 
are  offered  in  a  wide  range  of  standard  wheel  sizes 
— from  iVz  to  73  inches  in  diameter — with  all 
standard  arrangements  for  belt  drive  or  direct 
connection. 

More  Information?  Circle  Item  65  on  Inquiry  Card. 


Centrifugal  Compressors 

Oiie  of  a  new  series  of  heavy  duty  single  stage  cen¬ 
trifugal  compressors  manufactured  by  York  Div., 
Borg-Warner  Corp.,  York,  Pa.,  the  Series  T  Turbo¬ 
master  is  rated  from  6  to  600  tons,  depending  on  the 
refrigerant  used  and  the  temperature  levels. 

Series  T  is  offered  for  use  with  R-11,  R-114,  R-12 


and  R-22.  It  can  be  direct  driven  by  electric  motor, 
steam  turbine,  gas  turbine  or  gas  engine,  and  oper¬ 
ates  in  a  range  of  800  to  7,000  cfm.  Automatic  pre¬ 
rotation  vanes  give  wide  range  capacity  control,  the 
firm  di.scloses. 


More  Information?  Circle  Item  66  on  Inquiry  Card. 


Flame-Retardant  Insulation  Jacket 

Flame-Bar,  a  white  embossed  flame-retardant 
vapor-barrier  jacketing  for  pipe  insulation,  is  avail¬ 
able  from  Industrial  Insulation  Div.,  Johns-Manville 
Corp.,  New  York,  N.Y.  The  material  has  a  U.L.  flame 
spread  rating  of  25,  and  complies  with  the  National 
Board  of  Fire  Underwriters’  Index  90A  and  90B.  It 
can  be  obtained  on  J-M’s  Micro-Lok,  Fibrocel,  and 
Thermobestos  pipe  insulations. 

According  to  the  company,  Flame-Bar  incorporates 
all  the  good  characteristics  of  available  flame-retard¬ 
ant  jackets,  plus  the  added  benefits  of  lack  of  wrin¬ 
kling  under  conditions  of  high  humidity,  no  yellowing 
with  age,  and  elimination  of  pinholes. 

More  Information?  Circle  Item  67  on  Inquiry  Card. 


Draft  Unit  for  Gas  Firing 

Peerless  Manufacturing  Div.,  The  Dover  Corp., 
Louisville,  Ky.,  an¬ 
nounces  a  new  gas 
drafter.  It  is  designed 
especially  for  use  with 
the  firm’s  gas-fired  unit 
heaters  and  duct  fur¬ 
naces  where  it  is  not 
practical  to  depend  up¬ 
on  the  natural  draft 
afforded  by  present 
venting  means.  It  is 
equipped  with  the  Peer¬ 
less  draft  prover,  which  means  that  the  draft  must 
be  established  before  the  gas  is  turned  on  to  the 
appliance. 

Unit  is  available  in  tw’o  models.  One  model  is  for 
use  with  115-volt  thermostat,  and  the  other  is  for 
use  with  a  24-volt  thermostat.  The  one  unit  is  satis¬ 
factory  for  unit  heaters  and  duct  furnaces  from 
25,000  through  300,000  Btuh.  On  units  larger  than 
300,000  Btuh,  multiple  draft4jr  installations  can  be 
used. 

More  Information?  Circle  Item  68  on  Inquiry  Card. 


Submersible  Pumps 

A  new  line  of  high  efficiency,  high  capacity  8-inch 
submersible  pumps.  Series  F,  is  announced  by  Sumo 
Pumps,  Inc.,  Stamford,  Conn. 

The  pumps  are  available  in  sizes  from  10  through 
50  hp  with  a  capacity  range  from  150  through  550 
gpm  in  three  basic  impeller  sizes. 

A  feature  is  the  use  of  bronze  bowls  and  impellers 
as  standard  construction  to  improve  corrosion  resist¬ 
ance  and  wearing  qualities.  The  impellers  are  colleted 
to  a  stainless  steel  shaft  w'hich  runs  in  bushings  made 
of  rubber. 

More  Information?  Circle  Item  69  on  Inquiry  Card. 
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ANACONDA' 

for  specifiers  and  installers  who  are 
seeking  the  best  available  information 
on  brass  and  copper  pipe  and  copper  tube 

New  Edition 
Pu1>licei.tion  B-1 

A  60-page  manual  crammed  jam  full  of 
well-illustrated  data  based  on  extensive 
investigation  and  practical  experience. 

includes  valuable  technical  information 
and  installation  procedures  for  pipe, 
tube  and  fittings  in  plumbing,  heating, 
air  conditioning  and  refrigeration  systems. 


YOURS  FREE . . .  JUST  MAIL  THIS  COUPON 


Anaconda  American  Brass  Company,  Waterbury  20,  Conn. 

(In  Canada:  Anaconda  American  Brass  Ltd.,  New  Toronto,  Ont.) 


Please  send  me  a  free  copy  of  Publication  B-1.  A 


Company. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JUNE,  1961 


129 


News  of  Equipment  and  Materials 


Ventilating  Ceiling  System 

A  new  controlled  method  of  air  distribution  usinjf 
any  kind  of  suspended  acoustical  tile  ceiling  to  form 
a  plenum  is  announced  by  Acoustical  Div.,  Elof 
Hansson,  Inc.,  New  York,  N.Y, 

The  Vent-Spline,  an  extruded  plastic  member,  can 
be  minutely  adjusted  from  within  the  room  to  provide 
almost  infinite  air  distribution  imtterns  within  the 
area.  This  acoustical-ventilatinjr  ceilinj?  system  per¬ 
mits  freedom  of  acou.s.tical  tile  desiyn  .selection  from 
standard  manufacturer’s  stock;  freedom  of  partition 
and  furniture  re-location;  and  freedom  from  air 
stratification. 

Savings  comi)ared  to  other  ventilatinj?  ceiling  sys¬ 
tems  and  conventional  diffu.sers  are  obtained  through 
the  omission  of  duct  work  and  difTu.sers,  the  company 
reports.  Cleanline.ss  of  the  acoustical  ceiling  is  as- 
.sured  by  plenum  air  washing  action. 

More  Information?  Circle  Item  70  on  Inquiry  Card. 


Indicating  Lamps 

The  H.  R.  Kirkland  Co.,  Morristown,  N.  J., 
announces  new  developments  with  respect  to 
rectangular-shaped  indicating  lamps,  designed  for 
semi-flush  mounting. 

Stainless  steel  finish.  Neoprene  gaskets,  multi¬ 
colored  legend  plates  and  the  use  of  colored  filters 
combine  to  make  these  units  well-suited  for  panel 


Standard  Duracor  pressure  pipe  is  available  in  10- 
and  20-ft  lengths  and  is  furnished  in  fiber  glass  mat 
and  cloth  construction.  Wall  thickness  ranges  from 
V4  to  %  inch,  depending  on  pressure  and  temperature 
requirements.  The  company  will  continue  to  offer 
custom-fabricated  pre.s.sure  pipe  to  meet  customer 
specifications. 

The  company  al.so  announced  the  availability  of 
standard  pipe  fittings,  and  Duracor  joining  kits  com¬ 
prising  all  necessary  materials  for  field  joining.  Spe¬ 
cial  bulk  kits  are  available  for  larger  installations. 
More  Information?  Circle  Item  72  on  Inquiry  Card. 


Large  Capacity  Units  Added 

Large  capacity  units  of  800  and  1200  cfm  have 
been  added  by  Danville  Div.,  Bohn  Aluminum  and 
Bra.ss  Corp.,  Danville,  Ill.,  to  its  line  of  Bohn-Aire 
remote  individual  room  conditioners. 

Available  for  vertical  floor  mounting  both  in  con¬ 
cealed  and  in  cabinet  styles  which  are  durable  and 
attractive,  the  two  new  models  feature  complete  flexi¬ 
bility  to  meet  a  wide  variety  of  in.stallation  require¬ 
ments.  Each  unit  has  two  motc»rs  and  four  DWDI 
blowers.  While  these  are  larger  capacity  units,  the 
firm  reports,  they  still  pre.serve  Bohn-Aire  compact¬ 
ness  in  a  slim  8V2-inch  width ;  the  cabinet  models  can 
be  semi-recessed  up  to  3%  inches. 

More  Information?  Circle  Item  73  on  Inquiry  Card. 


1 
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HOT  WATER 
HEATER  PUMPS 
#2&#3 


RUNNING  STOPPED  0 


board  use.  Voltage  range  is  6-120  volts.  Legend 
plates  are  available  for  engraved,  printed  or  drawn 
inserts,  or  for  grease  pencil.  Many  window  size 
possibilities  are  derived  from  two  basic  units.  Type 
ML  and  DRLV. 

More  Information?  Circle  Item  71  on  Inquiry  Card. 


Reinforced  Plastic  Pressure  Pipe 

A  standard  line  of  corrosion-proof  reinforced  plas¬ 
tic  pressure  pipe,  capable  of  withstanding  pressures 
up  to  100  psi  at  temperatures  as  high  as  250  deg  F,  is 
available  from  The  Ceilcote  Co.,  Cleveland,  Ohio, 
manufacturers  of  Duracor  reinforced  plastic  venti¬ 
lating  systems  and  process  equipment. 


Relative  Humidity  Recorder 

Taylor  Instrument  Companies,  Rochester,  N.  Y., 
announces  its  new  mod¬ 
erately  priced,  direct- 
reading  relative  humid¬ 
ity  recorder.  Identified 
as  lOOJ  Series,  the 
instrument  is  available 
in  four  models,  provid¬ 
ing  for  such  features  as 
hand  portability  or  wall 
mounting,  and  for  re¬ 
cording  of  dry  -  bulb 
temperature  on  the 
same  chart  with  rela¬ 
tive  humidity.  ^  ^  ^ 

The  specially  aged  and 
treated  Nylon  actuating 

elements  are  mounted  in  such  a  manner  that  excep¬ 
tional  accuracy  is  provided  and  re-zeroing  of  the 
instrument  is  seldom  necessarj',  the  firm  reports. 
Standard  chart  drives  and  pen-arm  movements  are 
utilized  in  the  new  recorder  series.  The  measure¬ 
ment  limits  for  relative  humidity  are  from  0  to 
100% ;  for  temperature,  when  recorded,  the  limits 
are  from  0  to  100  deg  F. 

More  Information?  Circle  Item  74  on  Inquiry  Card. 
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ALCO 


offers  the 


FIRST 


ONLY 


Silica-Gel  P.A.  400 
and  Molecular  Sieve 

BLOCK  DESICCANT 

FILTER-DRIER 

to  the 

REFRIGERATION^.><M| 
INDUSTRY  ^ 


y(,  1X4^; 

To  Protect  the 
^System  and 
Yourself 
use  the 


'm  -  •  •  ^ 

•  <*•  .  •  .  ■4:-' 

*•  *'  *  V  •  •  •  *  •  1 


ALCO 


lEIE 

DRI-KLEANER 


Important  Advantagas 
and  System  Benefits: 


1m  Exclusive  Alco  binder  assures  a  block  of  97%  pure 
desiccant. 

Manufactured  by  Alco’s  specially  developed  forming 
process  (not  pressure  moulded) — eliminating  packing 
effect — assuring  greater  uniformity  of  flow. 

3m  Geometry  of  ADK  block  exposes  maximum  surface  to 
adsorb  and  filter  out  moisture  and  fine  particles. 

4m  Directed  and  even  distribution  of  liquid  gives  filtration 
in  depth— coupled  with  short  flow  path  means  low 
pressure  drop — longer  system  life. 


Sm  Rigidly  controlled  activation — factory  sealed. 

6.  Maximum  system  protection  against  acids  and  other 
foreign  matter. 

7m  Chopper  (ODS)  fittings  mean  easy  brazing. 

3m  Brass  (SAE)  fittings  means  no  flare  nut  creep. 

Sm  Full  flow  fittings  mean  low  pressure  drop. 

ALCO  DRI-KLEANER  U  your  insurance  for  a 
longer,  more  trouble-free  system  life. 


8328 


\  mBl 

\1 


BUY  SECURITY 
BUY  QUALITY 
BUY  ALCO 


Tfcl  OM  CORpIltl  Km  if  rifri{irMt  controls!  Thermostatic  Expansion  Valves  Refrigerant  Distributors  •  Solenoid  Valves 
Refrigerant  Filter>Driers  (Suction  Line  Regulators  •  Flooded  Evaporator  Controls  and  Reversing  Valves 
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News  of  Equipment  and  Materials 


Expansion  Tanks  Added 

Described  by  American  Tube  &  Controls,  Inc.,  West 
Warwick,  R.  L,  as  performance-proven,  the  Ex-Trol 
pressurized  diaphragm-type  expansion  tank  is  now- 
available  in  an  increased  range  of  sizes  to  meet  the 
demand  of  commercial  and  industrial  installations  of 
hydronic  heating. 


To  distinguish  these  units  from  residential  size.s, 
they  have  been  designated  the  SX  Series.  All  Ex- 
Trol  advantages  and  features  are  retained,  including 
pressurized  tank,  diaphragm  to  .separate  permanent 
air  cushion  from  system  water,  compact  size  and 
installation  ea.se. 

More  Information?  Circle  Item  75  on  Inquiry  Card. 


Controls,  Checks  Flow 

A  full-flow-  swing-check  valve  that  offers  all  the 
advantages  of  a 
check  valve  plus  all 
the  advantages  of  a 
flow-  control,  for 
practically  any  liquid 
at  any  pressure  or 
temperature,  is  avail¬ 
able  from  Magnetrol, 

Inc.,  Downers  Grove, 

Illinois. 

Model  FCV  Mag¬ 
netrol  offers  a  valve 
disc  magnetically 
coupled  to  a  depend¬ 
able  switch  mechan¬ 
ism,  which  features 
mercury-to-mercury  switch  contacts.  A  pneumatic 
pilot  mechanism  can  be  substituted  for  the  standard 
electric  switch  mechanism  as  an  optional  feature  of 
the  new  control. 

Unit  is  designed  to  remotely  signal  flow  or  no¬ 
flow  through  the  valve;  and/or  provide  an  interlock 
safety  control  in  start-up  or  shut-down,  flow  or 
no-flow.  It  can  also  reliably  indicate  position  of 
valve  disc  at  any  point  from  full  closed  to  full  open. 
More  Information?  Circle  Item  76  on  Inquiry  Card. 


THE  WESTERN  SCHOOLBOY 


The  Ulfimate  in  Classroom  Hcafinq  &  Ventilotinq 


The  qos-fitod  SCHOOLBOY  UNIT  VENTILATOR  combines  economy  ond  comfort  with  quietest 
operation.  1?00  or  more  CFM;  completely  AGA  approved, 
for  all  the  facts  write;  TUCK-AIRE  FURNACE  COMPANY  2045  Evens  Avenue  •  San  Francisco  24,  Calif. 
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AU  the  basics!  ^  the  latest! 

In  qm  1250  pp  quick-reference t 

ASHME  GUIDE  ^dDKIABOOK-igr 

Fundamentals  and  Equipment 

■  Now  includes  rmfrigerationl  ■  Now  treatment,  new  dotal 
■  Greatly  expanded  in  seopel  ■  Numerous  charts,  tables  A  diagrams  I 


*ASHRAE  GUIDE  AND  DATA  BOOK- 

1 961 ,  Fundamentals  and  Equipment, 
is  an  entirely  new  reference.  It  com¬ 
bines  (in  greatly  expanded  and  much 
more  complete  detail)  all  that  mate¬ 
rial  from  the  former  ASHAE  Guide 
and  ASRE  Data  books  considered 
fundamental  theory  or  dealing  with 
equipment . . .  894  pages,  67  chapters 
of  technical  theory  and  data.  It  also 
includes  more  than  350  pages  of  ad¬ 
vertising.  While  it  is  a  complete  and 
essential  reference  in  itself,  it  is,  as 
well,  a  companion  text  to  a  second 
volume.  Applications,  of  comparable 
scope,  to  be  published  in  1962  by 
ASHRAE.  Both  volumes  incorporate 
the  very  latest  practice,  techniques 
and  technical  information.  NO  OTHER 
REFERENCE  IS  AS  COMPLETE  NOR  AS 
COMPREHENSIVE.  Has  every  basic  you 
need  for  every  job  from  driveway 
snow  melting  apparatus  to  equip¬ 
ment  for  cryogenic  shipment  of 
liquid  natural  gas. 
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I  ASHRAE,  254  Fifth  Avenue,  New  York  1,  N.Y 

I  Gentlemen:  Please  rush  me  postpaid  your  1961 
I  GUIDE  AND  DATA  BOOK,  Fundamentals  and 

I  Equipment  Volume.  Enclosed  $_ _  covers 

I  payment  under  plan  (A)  JBI.  Payment  for  thumb 
j  indexing  (is)  (is  not)  included. 

j  Name  ‘  _ _ _ _ _ Title 

I  Firm _ _ _ _ 

I  Street _ _ 

1  City - - - - - Zone _ State- 

2  <pl«««e  print) 

I  Plan  A*  Remittance  herewith . $12.50  □  j 

I  Plan  B*  Please  bill  me  plus  shipping  charges  □  I 

I  *Add  tt.OO  if  thumb  indexing  is  desired.  I 

I _ I 
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Introducing . . . 

Pavipson 

Roof  Exhaust  Fans 
with 

Fiberglass  Housings* 
in 

COLOR! 


Now  ...  an  extensive  line  of  low-profile 
PC  Fans  is  available  with  your  choice  of  six 
sealed-in  colored  housings:  light  blue,  dark 
blue,  tangerine,  buff,  gray  and  white. 

These  new  housings  deaden  sound,  re¬ 
quire  no  maintenance  and  withstand  all 
elements.  This  new  dimension  in  styling  .  .  . 
plus  all  the  advantages  of  Davidson  Hyduty 
PC  Fans: 

•  Famous  Davidson  rugged 
construction 

•  NEMA  Standard  Motors 

•  Vibration-isolated 
construction 

•  Ratings  conform  to 
Standard  Test  Code 

For  complete  facts,  write: 

PAVIPSOW  pAN  go. 

Dept.  I,  213  California  St. 

Newton  58,  Mass. 

The  original  manufacturer  of  roof  fans  — 
Founded  1915 

Charter  Member  AMCA 


News  of  Equipment  and  Materials 


Temperature  Regulators 

A  self-operated  stainless  steel  temperature  regu¬ 
lator  is  available  from 
OPW-Jordan  Corp.,  Cin¬ 
cinnati,  Ohio.  Body  and 
all  wetted  parts  are 
stainless  steel  to  handle 
tough  chemical  applica¬ 
tions  and  corrosive  or 
erosive  conditions.  Also 
suitable  for  steam,  water, 
air,  oil  and  gas,  regula¬ 
tors  are  available  from 
stock  in  %,  V^,  1,  and 
11/4 -inch  sizes  for  imme¬ 
diate  delivery  with  316 
stainless  steel  bodies. 

100%  stainless  steel  trim  is  standard  -with  the 
company’s  linear  characteristic  Sliding  Gate  seats. 
Seats  are  self-cleaning  and  self-lapping  in  operation 
to  provide  tight  shut-off  and  help  minimize  mainte¬ 
nance.  The  valve  also  has  a  field  removable  thermal 
system  in  case  a  range  change  is  desired  in  the  field. 
More  Information?  Circle  Item  77  on  Inquiry  Card. 


Fan-Coil  Units 

Five  basic  fan-coil  units  for  custom  room  air  con¬ 
ditioning  are  announced  by  Airtemp  Div.,  Chrysler 
Corp.,  Dayton,  Ohio. 

These  remote  units  are  designed  for  commercial, 
industrial  or  residential  apartment  buildings  and  pro¬ 
vide  year-round  air  conditioning  for  multi-room 
applications.  Capacities  for  the  new  units  range  from 
200  to  700  cfm. 

More  Information?  Circle  Item  78  on  Inquiry  Card. 


Blower-Type  Unit  Heater 

The  Payne  Co.,  La  Puente,  Calif.,  announces  the 
addition  of  a  com¬ 
pact  blower-type  unit 
heater  to  its  space 
heating  line.  It  is  the 
Model  BU,  available 
in  seven  sizes  from 
75,000  to  225,000 
Btuh  inputs. 

The  addition  was 
made  to  the  firm’s 
line  of  propeller-type 
unit  heaters  to  pro¬ 
vide  for  applications 
where  the  greater  air 
handling  capacity 
and  quietness  of  a 
centrifugal  blower  is  required.  Adjustable  outlet 
louvers  permit  the  Model  BU  to  be  used  for  con¬ 
ventional  unit  heater  applications.  For  such  in¬ 
stallations,  the  adjustable  motor  sheave  can  be 
opened  for  slower  speed  and  very  quiet  operation. 
More  Information?  Circle  Item  79  on  Inquiry  Card. 
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I 


doMlng  •!  SVa*  tplwr*  d«> 
sign  Impslinr. 


THE  FLO-THRU  STRAINER, 

heart  of  the  Flush  Kleen  system  con¬ 
tinuously  permits  only  clear  liquid  to 
flow  through  the  strainer  into  the 
pump  at  highest  solids  loadings. 


fawvHng  pitsd  ug  at  sys  of 
tplim  dotign  impollor. 


emuo^  Comploto 
dogging  of  tghoro  non* 
dog  hngollor. 


This  clogging  cannot 
hoppon  with  tho 
Flush  Kleen  System 


C1066M6 by  high 

wet-strength  paper  products 

is  IMPOSSIBLE! 


with  the  new  FLUSH  KLEEN 

svstem  frAin 


SOLIDS  NEVER  REACH  THE  IMPELLER 


Impeller  handles  only  clear  liquid.  Shaft,  bearings  and  motor  are  never  sub¬ 
jected  to  severe  strain  and  wear  due  to  partially  or  completely  clogged  im¬ 
pellers.  The  life  of  a  Flush  Kleen  system  is  therefore  much  longer  than  that 
of  so-called  non-clog  type  pumps.  “Down  time”  due  to  clogging  is  eliminated 
and  a  quiet,  smooth  operating  unit  is  assured. 


For  further  information  see  your 
heal  Chicago  Pump  distributor  or 
write  Chicago  Pump  for  Bulletin 
122  D. 

C  l?4l— CP— F.  M.  C. 


Putting  Ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 
HYDRODYNAMICS  DIVISION 

CHICAGO  PUMP 

622J  DIVERSEY  PARKWAY  •  CHICAGO  14,  ILLINOIS 
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For  Surface  Tem¬ 
perature  Readings 

ClCn(yv 


PYROCON 

/s  last,  accurate 
and  easy  to  use 


•  Balance  hot  water  systems 

•  Set  thermal  expansion  valve 
in  one  minute 

•  Locate  hot  water  pipes  in  floors 

•  Test  temperatures  of  walls 
for  insulation  efficiency 


Test  steam  traps 

Read  any  surface 
temperature  instantly 


PYROCON  MODEL  4000 

with  a  tem{)erature  range  of 
0  to  600“  F.  is  recommended 
for  the  heating  and  air  con¬ 
ditioning  contractor.  Price 
with  case  and  shielded  ther¬ 
mocouple  $125.00  f.o.b. 
Chicago.  Other  temperature 
ranges  available  300“  F.  up 
to  2000“  F.  also  sub-zero 


ranges. 

The  handiest  temperature 
reading  instrument  ever  de¬ 
vised.  Once  you  try  a  Pyro- 
con  you  will  wonder  how  you 
ever  got  along  without  one. 


G£nox, 


ALNOR  INSTRUMENT  CO. 

Oivition  of 

Illinois  Testing  Laboratories,  Inc. 

Reem  S70, 420  N.  LaSalle  SI.,  Chicago  10,  III. 


News  of  Equipment  and  Materials 

Pressure  Regulators 

A.  W.  Cash  Valve  Mfg.  Corp.,  Decatur,  Ill., 
announces  a  larger- 
sized  series  of  high 
capacity  pressure  regu¬ 
lators.  Designated  Type 
E-56,  the  valves  come  in 
2,  and  3-inch  sizes, 
with  screwed  ends,  150 
lb  flanged  ends,  and  300 
lb  flanged  ends,  making 
them  suited  for  larger 
commercial  and  indus¬ 
trial  water  systems  such 
as  hotels,  apartments, 
schools,  hospitals. 

The  regulators  are  of  the  balanced-piston  type,  thus 
eliminating  diaphragm  failures.  All  bronze  with 
bronze  trim,  they  are  suitable  for  inlet  pressures  up 
to  400  lb,  and  reduced  pressures  in  two  ranges:  10 
to  60  lb  or  50  to  125  lb.  Maximum  recommended 
temperature  is  150  deg  F,  but  regulators  for  higher 
temperature  are  available  on  special  order. 

More  Information?  Circle  Item  80  on  Inquiry  Card. 


Air  Filters  Feature  Quick  Cleaning 

New’  dry-type  permanent  air  filters  feature  quick 
and  easy  cleaning  to  cut  ^servicing  and  maintenance 
costs.  Airsan  “Kleen  Kw.ik”  filters  manufactured  by 
Air  Filter  Corp.,  Milw’aukee,  Wis.,  are  interchange¬ 
able  w’ith  all  standard  sizes  of  throw-away  filters  for 
original  equipment,  and  can  be  installed  on  present 
equipment  without  modification. 

More  Information?  Circle  Item  81  on  Inquiry  Card. 


Cyclone  Dust  Collector 

A  wider  range  of  more  efficient  operation  is 
reported  attained  with  a 
new  series  of  centrifugal 
dust  collectors  developed 
by  Torit  Manufacturing 
Co.,  St.  Paul,  Minn.,  to 
provide  up  to  2,500  cfm 
of  air  with  a  5-hp  motor. 

With  greater  capaci¬ 
ties  under  comparatively 
low  horsepower.  Model 
20  cyclone  separators  ex¬ 
pand  the  firm’s  line  of 
industrial  dust  collectors 
and  extend  the  number 
of  applications  possible 
with  a  single  series  of 
collectors. 

Capacity  of  Series  No.  20-3  (3  hp)  ranges  from 
1,250  to  2,000  cfm,  and  No.  20-5  (5  hp)  to  2,500 
cfm.  Variations  of  these  separators  include  models 
with  after  filters  for  indoor  exhausting  and  enlarged 
dust  storage  and  hopper  capacities. 

More  Information?  Circle  Item  82  on  Inquiry  Card. 
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NEW 


PACKAGE 
GENERATOR 

steam  or  hot  water 


I 


ITRlI 

M  II  •  BAY  Are 


T  M.  RE6.  U.  $.  PAT.  OFF 


Petro,  3310  W.  106ib  St.,  ClrreUna  11,  Ohio 
(In  Canada,  ttti  Ward  Mreet,  loronto) 

Please  send  me  literature  and  specificatinns  on  dependable  PFTRO  steam  and  hot  water  generators. 


Molrsrs  of  quality  hooting  and  powor 
oquipmont  sine*  7903 
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WHEN  YOU 

SELECT  A  NEW  HEATING  PLANT 

are  these  your  problems  ? 


Your  building  does  not  have  a  stack  or  chimney, 
or  the  draft  conditions  are  poor  Forced  draft  fir¬ 
ing  makes  natural  draft  chimney  or  stack  unnecessary. 
With  PetroPac  only  an  exhaust  vent  is  necessary. 

You  must  keep  maintenance  to  a  minimum 

Troublesome  maintenance  of  buckling,  spalling  re¬ 
fractory  sidewalls  is  eliminated.  New  design  burner 
head  does  not  require  heat  reflecting  refractory  to 
support  combustion. 

You  want  to  avoid  divided  responsibility 
among  different  manufacturers  and  contractors 

PetroPac  is  a  complete  package.  No  separate  contracts. 


The  unit  you  select  must  stop  standby  loss 

PetroPac  sealed  combustion,  forced  draft  design  stops 
cold  air  from  circulating  through  combustion  cham¬ 
ber;  eliminates  heat  wasting  refractory  sidewalls — 
standby  loss  is  negligible. 

You  must  reduce  on-site  assembly  labor  costs 

PetroPac  package  is  factory  assembled  and  tested, 
ready  for  service  connections. 

Your  boiler  room  ceiling  is  low  Old  style  boiler 
base  is  eliminated.  PetroPac  reduces  the  height  of  the 
base  from  as  much  as  3  feet  to  3  inches. 


Mail  coupon  for  complete  literature  and  specifications  on  the  new  PetroPac  package  generator 


The  right  (hoke  at  [henshurg  State  Sthool  and  Hespital 

ECONOMY  conduit 

insulation  for  underground 
^  i  V  heat  distribution  in  free-draining  soil 


A  new  edition  of  the  Directory 
of  Certified  Unitary  Air-Condi¬ 
tioners,  the  second  in  1961,  has 
been  issued  by  Air-Conditioning 
AND  Refrigerating  Institute, 
Washington,  D.  C.,  carrying  cer¬ 
tified  ratings  on  more  than  2,700 
units  of  53  manufacturers  par¬ 
ticipating  in  the  program,  which 
is  now  two  years  old.  Copies  are 
free.  Write  ARI,  1346  Connecti¬ 
cut  Ave.,  N.W.,  Washington  6. 
D.  C.  .  .  . 


J.  E.  SCIIECTER  CORP.,  Long 
Island  City,  N.  Y.,  announced  the 
beginning  of  operations  of  a  joint 
venture  company  in  Nigeria;  Me¬ 
chanical  Contractors  (West  Afri¬ 
ca)  Ltd.  The  American  company 
has  entered  into  the  venture  with 
G.  L.  Gaiser  Ltd.  of  Nigeria.  The 
new  company,  starting  with  a 
backlog  of  approximately  $16  mil¬ 
lion  in  contracts,  will  design  and 
install  mechanical  systems  for  air 
conditioning,  ventilating,  plumb¬ 
ing,  electricity,  .sewage  disposal, 
industrial  process  piping,  re¬ 
frigeration  and  iK)wer  stations. 


Mechanical  placement 
of  "Z"crete  Economy 
Condjit  ass.<res  uni¬ 
formity  and  speed  of 
instailation. 


Unrestricted  pipe 
movement  is  provided 
by  predetermined 
voids  within  the  con¬ 
duit.  High  strength  of 
monolithic  construc¬ 
tion  easily  supports 
weight  of  men  stand¬ 
ing  on  conduit  sec¬ 
tion  that  has  been 
poured  and  set. 


ARC'HITKCT  &  ENGINEER:  Ciatton  J.  I.appley,  Harrisburg,  Pa. 
MECHANICAL  CONTRACTOR:  C.  P.  Wright  Co.,  Cleveland,  Ohio 
C  T  C  CONTRACTOR:  Vee-Jay  Company,  Pittsburgh,  Pa. 

Under  the  construction  supervision  of  the  Pennsylvania  General  State  Authority, 
a  recent  expansion  program  at  Ebensburg  State  School  and  Hospital  at  Ebensburg, 
Pennsylvania,  called  for  a  3400'  extension  to  the  underground  steam  distribution 
system.  Again,  at  this  location,  ‘‘Z’'crete  Economy  Conduit  proved  to  be  the 
superior  combination  for  dependable  performance,  ease  and  economy  of  installa¬ 
tion.  A  “Z’crete  brand  system  perfectly  suited  to  the  job  and  the  site,  monolithic, 
uniformly  strong,  water-resistant  Economy  Conduit  is  non-metallic,  has  no  ex¬ 
ternal  casing  to  be  damaged,  yet  provides  full  resistance  to  ground  conditions 
and  backfill  problems  encountered  in  the  rocky,  free-draining  soil. 

As  on  all  “Z''crete  brand  installations,  a  CTC  certified  contractor,  Vee-Jay 
Company  of  Pittsburgh,  provided  valuable  working  familiarity  with  the  area  anil 
contributed  the  essential  elements  of  local  responsibility  and  pride  in  workmanship. 

At  no  obligation,  we  would  be  pleased  to  put  you  in  touch  with  your  nearby 
CTC  Certified  Contractor,  who  from  his  on-the-spot  location  is  qualified  and 
anxious  to  offer  dependable  counsel  and  detailed  technical  information  on  the 
field-installed  “Z’erete  brand  system  matched  exactly  to  your  site  and  physical 
plant  requirements. 

''Z"crefe  Economy  Conduit — the  right  choice 
_  _  for  your  jobs  in  free-draining  soil 

•  Insulating  concrete  highly  resistant  to  water 

*  -ff'ATVr.y  penetration. 

e  Set  on  structural  concrete  base  pad  tor  align- 
ment  and  stability. 

7' ■’  *  fl**'t>ility  of  field  fabrication. 

•  High  strength  monolithic  insulating  concrete. 

o  ^  o  «  °  o  » J  and  the  name  of  your  / 

nearest  cerf/tied  contractor  / 


WITH  THE  ENGINEERS 

Ragon  &  Vale.vtine,  con.sult- 
ing  engineers,  announced  the  as- 
.sociation  of  J.  Phillip  Hall  with 
their  office,  and  the  removal  of 
their  office  to  Suite  305,  Park  Cen¬ 
tral  Building,  3637  Park  Avenue, 
Memphi.s  11,  Tenn.  .  .  . 


Paul  Rosenthal,  consulting 
mechanical  engineer,  announce.s 
the  removal  of  his  office  to  604 
Mission  St.,  San  Francisco  5, 
Calif.  He  specializes  in  design 
and  startup  of  industrial  and  ma¬ 
rine  machinery;  automatic  con¬ 
trols;  and  heating,  ventilating, 
and  piping.  .  .  . 


Fred  M.  Young,  president  and 
founder  of  Young  Radiator  Com¬ 
pany,  Racine,  Wi.sconsin,  was 
among  five  men  widely  known  in 
engineering  and  industrial  circles, 
who  were  cited  for  outstanding 


CONCRETE  THERMAL  CASINGS,  INC. 

2107  North  34th  Street,  Seattle  3,  Wash. 

3020  Grant  Street,  Evanston,  III.  /  One  East  42nd  Street,  New  York  17,  N.Y. 


(Continued  on  page  1^0) 


SOLVE  YOUF 

COMBUSTION 

PROBLEMS 

WITH 

QuUkdraft 


CHECK  THESE  FEATURES  • 

/  Stops  pulsating  and  chattering  no 

y  Increases  heating  efficiency  M 

and  ouptut  ■  IeSgs  \n  I 

y  One  unit  handles  furnace  or  boiler.  exhaust  M 

incinerator  and  hot  water  heater  line 

on  single  chimney 
y  Keeps  furnaces,  boilers  and 
chimneys  free  of  soot 
y  Stops  blow-back  of  poisonous  fumes 
y  Ideal  for  homes  with  outside  9 

y  Fireplace  units  with  special 
fittings  for  direct  installation 
into  chimneys  with  single  or  two- 

speed  motors  available  operate  with  tempera¬ 

tures  up  to  1700  degrees 

A  COMPLETE  LINE  OF  RESIDENTIAL  AND  LIGHT  CONSTRUCTION  MODELS 


n 

SIZES  AVAILABLE 

8  INCH 

fljV 

9  INCH 

10  INCH 

m 

12  INCH 

Ir 

HEAVY-DUTY  INDUSTRIAL  UNITS  AVAILABLE 
12"  14"  16"  18"  20"  22"  24"  30" 
Larger  sizes  can  be  made  to  order 


WRITE  FOR  NEW  LOW  PRICES  ON  ALL  THESE  MODELS 

For  corrosive  service  all  Quickdraft 
lAL  UNITS  AVAILABLE  units  are  available  in  standard  acid-  i 

20"  22"  24"  30"  resisting  vitreous  enamel,  316  stain- 

be  made  to  order  less  steel,  rigid  plastics  (P.V.C)  and  i 

with  plastic  or  Fiberglas  coatings. 


Qvicirtfroff  |p.o  BOX87  0 

CORPORATION  j  Canton  1,  Ohio 


...to  beat  sun  heat 

SPRAY 
NOZZLES 

for  evaporative 

ROOF  COOLING. 


temperatures^ 

Reduce  indoor  ^egre^ 


V/birliets, 


Aluminum  Hoof  Exhausters 


sraatiHO  srs^fS^Si 


"C"  SERIES  DIRECT  DRIVE  CENTRI¬ 
FUGAL  SPUN  ALUMINUM  EXHAUSTER 

kA  roof  exhauster  that  has  its 
motor  out  of  the  air  stream 
and  the  unit  cradled  on  re¬ 
silient  mounts  .  . .  high  ef¬ 
ficiency  wheel  design  with 
overlapping  inlet  cone  pro- 
viding  exhausting  capacities 
. . .  available  in  sizes  from 
seven  to  eighteen  inches. 


LOW  SILHOUETTE  CENTRIFUGAL  ‘ 

BELTED  POWER  ROOF  EXHAUSTER  |||||||||jp|m^ 
Motor  and  Drive  are  completely  mggk 

isolated  from  the  air  stream  in 
this  new  Greenheck  LB-Line  . . . 
enclosed  in  a  one  piece  Spun  Aluminum  Housing  . .  . 
Symmetrical  shape  lends  eye  appeal  to  any  instal¬ 
lation.  Available  in  a  size  range  from  16"  to  48". 

Wrilt  for  lalost  catalog,  complete  details  and  specifications. 


GREENHECK 


FAN  &  VENTILATOR  CORP. 
SCHOFIELD  •  WISCONSIN 
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accomplishment  in  their  fields,  at 
the  13th  Annual  Wisconsin  Eng-i- 
neers’  Day  celebration  May  5.  Mr. 
Young  began  his  career  at  the 
time  of  the  development  of  the 
tube  and  fin  type  radiator  for  au¬ 
tomobiles,  with  the  pioneer  firm, 
Wright  Cooler  and  Hood  Manufac¬ 
turing  Company  of  Muskegon  and 
Chicago.  Before  he  was  21,  he 
was  considered  an  authority  on 
automobile  and  airplane  radiators 
having  furnished  them  to  Fred 
Duesenberg  of  racing  car  fame 
and  Glenn  L.  Martin,  the  early 
endurance  flier.  .  .  . 


Appointments  of  chief  engineer 
and  four  engineering  staff  man¬ 
agers  for  Allied  Chemical’s 
General  Chemical  Division  have 
been  announced.  All  are  head¬ 
quartered  at  General  Chemical’s 
Camden  (New  Jersey)  Engineer¬ 
ing  Department.  James  M.  Jans, 
assistant  chief  engineer  for  the 
past  13  years,  has  been  named 
chief  engineer.  Reporting  di¬ 
rectly  to  Mr.  Jans  in  the  newly 
created  positions  of  engineering 
staff  managers  will  be :  Robert  G. 
Bierbower,  manager  of  engineer¬ 
ing  administration;  John  L.  Ciba, 
manager  of  design  engineering; 
Charles  W.  Gaylord,  manager  of 
process  engineering;  and  James 
Jaffe,  manager  of  process  engi¬ 
neering.  .  .  . 


Hartzell  can  supply  the 
AIR  INTAKE  UNIT  that  meets 

your  exact 


At  their  recent  annual  meeting, 
stockholders  of  Albert  Kahn 
Associated  Architects  and  En¬ 
gineers,  Inc.,  elected  the  follow¬ 
ing  directors:  George  H.  Miehls, 
Sol  King,  Sheldon  Marston,  R.  E. 
Linton,  V.  C.  Wagner,  G.  S.  W’hit- 
taker,  and  Paul  G.  Fleck.  All  are 
incumbent  directors  with  the  ex¬ 
ception  of  Mr.  Fleck  who  was 
elected  to  the  seven-man  Board 
for  the  first  time.  Officers  elected 
by  the  Board  for  the  coming  year 
are  George  H.  Miehls,  chairman 
and  treasurer;  Sol  King,  presi¬ 
dent;  Sheldon  Marston,  executive 
vice-president ;  R.  E.  Linton,  V.  C. 
Wagner,  G.  S.  Whittaker,  and 
Paul  G.  Fleck,  vice-presidents; 
and  Louis  Menk,  secretary.  .  .  . 


Hartzell  intake  units  are  assembled  to 
your  order  from  standard  components. 
You  get,  and  pay  for,  only  the  ele¬ 
ments  you  need.  Filters  and  filter 
house — shutters — outlet  diffusers  .  .  . 
can  all  be  included  if  you  need  them, 
omitted  if  you  don’t.  Fans  and  control 
systems  for  all  operating  requirements 
are  readily  available.  Gas-fired 
(shown)  capacities  from  15,000  to 
90,000  CFM;  steam  fired  from  4,000 
to  36,000  CFM. 


®***''*'  !“*•  I'»*  your  n**rby  HarUtll  fitid  tnilnttr 
■  y®  c  *'J*’*®  "*  *’’•  ^••'ow  P**e»  or  in  tht  HartnII 

catalo*  in  Sweet  s  Plant  Entineerinf  and  Industrial  Construction  Filet. 


PROPELLER  FAN  COMPANY 


Expansion  of  the  mechanical 
engineering  services  of  ENGI¬ 
NEERS  Incorporated,  consulting 


Division  of  Castle  Hills  Corp.  •  PIQUA,  OHIO 


A  Mombtr  of  AMCA 
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The  complete  quality  line 


SARCO  RADIATOR  VALVES 


for  steam  and  hot  water 


Here’s  one  reliable  specification  for  all  radia¬ 
tor  valve  requirements:  Sarco. 

For  steam,  Sarco  makes  the  Bellows-Pack- 
less,  Spring-Packless  and  Gland-Packed  types. 
For  hot  water:  Spring-Packless  and  Gland- 


Packed  types.  These  are  supplied  in  globe, 
angle  and  comer  patterns;  gate  type;  modu¬ 
lating  and  quick-opening  models.  For  pres¬ 
sures  up  to  200  psi. 

Write  for  Bulletins. 


TOO) 


SaroN*.  4$ 
MlMn-fKklws 
StMH*  lariiatar  Val*t 
MaMatinf  Ty^ 


Swe*  N*.  1I4T 

Staam  Ra4iat«r  Volvt 
MaAtlalisf  Tyy* 

(Mm  far  hat  atatar, 
Ma.  ini) 


Sarca  Na.  IST 
6laa4-Packa4 
Hat  IVatar  RaRiatar  Valaa 
Slaaaa  Tyya 


Sana  Ha.  1141 
Syriai-l'acklaM 
Staaai  Ra4)atar  Valaa 
Qaid|.OHa*<tR  Typa 
(Mm  lar  hat  ataiar, 
Ha.  1117) 


Sana  Ha.  im 
Slaa4-Paclia4 
Staaai  RaMatar  Valaa 
Far  tlS  yti 


Sana  Ha.  m 
Siwiat-NcUaaa 
Caaaactar  Cata  Vaha 


.C!ALT  Eb 


CALL  US  FOR  AIR  CLEANING  HELP! 


Every  building  presents  a  special  air 
cleaning  problem.  For  the  best  solution  — 
no  matter  what  type  of  building  you  are 
working  on  —  get  expert  help  from  mem¬ 
bers  of  the  Air  Filter  Institute  listed 
below.  These  companies  are  dedicated  to 
giving  you  the  assistance  you  need. 


lea  IS,  Stotiea  E,  MiaBaapolls-Heeayaaell  Raqaleter  Co. 

Leulsvilla,  Kaatuehy  Mlaaaapolla  I,  Mieaateta 


Air  Devices,  iec. 

IIS  Meditea  Aveeua 
New  Yerk  U,  New  Yerh 


Owees-Coreie^  Fibergies  CorperoNoa 
1133  Netieaai  leak  laiidiaq 
Teiede  3,  Okie 


Air  Fiiler  Corperotiea 
4554  W.  Weeiwerfk  Aveaaa 
Miiweakaa  II.  Wisceasia 


Research  Predacts  Cerperotioa 
1015  E.  Woshiaotea  Avaaue 
Medisea  10,  Wisceasia 


Air-Mesa  Cerperotiea 
25000  Miias  Reed 
Cleveiead  21,  Okie 


Americoa  Air  Fiiter  Ce.,  iac. 
215  Ceatrei  Aveaoe 
Leaisviiie  I,  Kaatucky 


Ceatiaeatei  Air  Fiifers,  iac. 
2520  Heim  Street 
Leaisviiie  Y,  Kaatucky 

Deiilaqer  Cerperotiea 
11  Caatra  Pork 
Reckester  3,  New  Yerh 

Drice  iadustria)  Cerperotioa 
100  Eighth  Street 
Passaic,  New  Jersey 

From  Aire  Coanpeay 
Divisiea  ef  From  Ce^erotioa 
135  Zoaa  Street 
Headersea,  N.  C. 


*Tecbaica)  Fiiter  Ce. 

271 Y  South  Poplar  Aveaue 
Chicago  I,  iiliaois 


Yrioa,  lac. 

1000  isiaad  Aveaue 
McKees  Recks,  Peaasyivaaia 


Uaieu  Carbide  Deveiepmeat  Ce. 
270  Pork  Ave. 

New  Yerk  17,  N.  Y. 


Vertei  Cempaay 

121  S.  Aieiaeder  Aveaue 

Ciaremeat,  CaiMeraia 


Westiagbeuse  Eiectric  Cerperotiea 

Sturtevaat  Divisiea 

Hyde  Pork,  Rostee  34,  Mossecbusetts 


^Formerly  Wilsoa  6  Ce.,  lac. 


HARRIS 

FLOATS 


for  any 
liquid  level 
control  problem 


Over  50  years  experience  in  the 
design  and  manufacture  of  floats 
for  liquid  level  control  is  at  your 
disposal  when  you  consult  Harris 
on  your  requirements.  Whether 
your  requirements  are  for  high  tem¬ 
perature-high  pressure  service,  or 
should  you  be  handling  corrosive 
liquids,  Harris  can  help  you  in  the 
selection  of  the  proper  float  for 
long,  trouble-free  service. 


Harris  manufactures  industrial 
floats  of  Stainless  Steel,  Copper, 
Copper  -  Plated  Steel,  Aluminum, 
Nickel,  Monel,  etc.  of  a  variety  of 
shapes  and  sizes  depending  on  the 
needs  of  the  installation. 

Consult  Harris  on  your  float  re¬ 
quirements  for  top  quality  and 
service. 

Write  for  Harris  float  Catalog 
with  its  helpful  technital  data. 


ARTHUR  HARRIS  &  CO. 

Established  1884 


206  No.  Aberdeon  St. 
Chicago  7,  lllinoif 
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Lehigh  Induced  Draft  Fans  are  designed  to  help  eliminate  large,  costly,  unsightly 
stacks.  They  maintain  a  constant  over-fire  draft  regardless  of  atmospheric  con¬ 
ditions,  help  keep  boilers  operating  at  maximum  efficiently  at  all  times,  and  sig¬ 
nificantly  lower  fuel  bills  .  .  .  while  radically  reducing  the  size  of  your  stack. 

Rugged  Construction-long  life:  to  prevent  distortion  under  elevated  temperature 
conditions,  the  fan  housing,  bearing  pedestal,  motor  support  and  fan  wheel  of 
Lehigh  Draft  Induced  Fans  are  constructed  of  all-welded  integral  mild  steel. 
A  radiant  heat  cover  and  an  aluminum  heat  flinger  protect  the  inboard  bearing 
from  radiated  heat.  And  because  both  bearing  and  shaft  are  kept  to  a  low  operating 
temperature,  the  Lehigh  Induced  Draft  Fan  makes  use  of  standard,  self-aligning 
ball  bearing  pillow  blocks.  All  Lehigh  Induced  Draft  Fans  feature  a  flanged 
inlet,  flanged  outlet,  and  inspection  cover  as  standard  equipment. 

If  you  would  like  to  reduce  stack  height  .  .  .  and  gain  optimum 
boiler  efficiency  . . .  contact  your  local  Lehigh  Representative  today. 
He’ll  gladly  give  you  all  the  details.  Or  write  directly  to  us  for  our 
detailed  technical  bulletin:  2171 

LF-I 

LEHI6H  FAN  &  BLOWER  DIVISION 

FULLER  COMPANY,  CATASAUQUA  S,  PA. 

Subsidiary  of  General  American  Transportation  Corporation 


engineers,  Newark,  N.  J.,  is  an¬ 
nounced  by  Joseph  Rosenthal, 
president.  Simultaneously,  ac¬ 
quisition  of  the  engineering  prac¬ 
tice  of  Julius  Berger,  M.  E.,  and 
the  merger  of  the  firm  into  its 
expanded  operations  was  an¬ 
nounced.  Acquisition  enables  En¬ 
gineers  Incorporated  to  supple¬ 
ment  and  broaden  the  scope  of  the 
professional  services  it  is  cur¬ 
rently  providing  to  a  wide  va¬ 
riety  of  industrial  and  govern¬ 
mental  clients.  .  .  . 

C.  Maxwell  Stanley,  senior 
partner  and  general  manager  of 
Stanley  Engineering  Company, 
Muscatine,  Iowa,  has  announced 
that  the  firm  has  been  incorpo¬ 
rated,  with  no  change  in  name. 
Directors  of  the  firm  are  Max 
Stanley,  Art  Stanley  and  San  Fos- 
holt,  former  partners,  and  Roy 
Vanek  and  Frank  Edw-ards,  for¬ 
mer  a.ssociates.  Eight  key  em¬ 
ployees  of  the  firm  are  being 
brought  into  the  corporation  as 
owners  to  provide  greater  diver¬ 
sity  of  talent  to  carry  the  profes¬ 
sional  and  management  responsi¬ 
bilities.  They  are: 

E.  H.  Breckenf elder,  supervis¬ 
ing  Engineer:  A.  H.  Dunton,  in 
charge  of  preparing  engineering 
reports ;  A.  0.  Garvik,  supervising 
engineer;  H,  L.  Godeke,  chief  me¬ 
chanical  engineer;  E.  C.  Lister, 
chief  electrical  engineer;  M.  W. 
Sedgley,  in  charge  of  supervision 
of  construction  projects;  R.  H. 
Stanley,  now’  on  special  assign¬ 
ment  in  West  Africa;  and  B.  1-. 
Sturdevant,  in  charge  of  design 
engineering. 

The  history  of  this  con.sulting 
engineering  firm  began  in  1913. 
w’hen  the  Central  States  Engi¬ 
neering  Company  was  organized 
by  C.  H.  Young.  Max  Stanley 
purchased  an  interest  in  the  firm 
in  1932,  the  name  being  changed 
to  Young  and  Stanley,  Inc.  Fol¬ 
lowing  six  years  of  successful  ac¬ 
tivity,  Art  Stanley  entered  the 
firm,  which  reorganized  as  Stan¬ 
ley  Engineering  Company,  a  part¬ 
nership.  San  Fosholt  became  a 
partner  in  1950,  Roy  Vanek  and 
Frank  Edw’ards  a.ssociates  in 
1955  and  1956,  respectively. 
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RUGGEDLY  BUILT 


SIMPLIFIED  INSTALLATION 


CAPACITIES 


NON-CLOG  IMPELLER 


Briefly  Stated 


NEW  REPRESENTATIVES 

McQuay,  Inc.  announces  that 
Edward  C.  Kruse,  3120  Barrinjf- 
ton,  Rockford,  Ill.,  has  been  ap¬ 
pointed  as  the  Minneapolis  manu¬ 
facturer’s  heating  and  air  condi¬ 
tioning  representative  in  the 
Rockford  area.  .  .  . 


SEWAGE  PUMPINGFI^ 
DRAINAGE  PUMPING 

with  a  REAL  NON-CLOG 
IMPELLER 


James  A.  McKaig  has  been  ap¬ 
pointed  a  Mueller  Climatrol 
.sales  repre-sentative  for  North  and 
Northeast  Detroit  and  North  and 
Northeast  .suburbs  of  Detroit, 
Mich.  .  .  . 


This  HEAVY  DUTY  Sewage  and 
Sump  Pump  with  the  famous  NON¬ 
CLOG  Impeller,  effectively  handles 
large  diameter  solids,  rags  and 
stringy  material  which  are  washed 
into  the  sewage  pit. 


Simultaneously  with  its  an¬ 
nouncement  of  a  new  marketing 
program  centering  around  exclu¬ 
sive  franchised  distributors  for 
packaged  air  conditioners,  DuN- 
ham-Bush,  Inc.,  West  Hartford, 
Conn.,  revealed  the  appointment 
of  its  fir.st  distributor  in  the  pro¬ 
gram,  Certified  Refrigeration, 
Inc.,  Detroit.  The  company’s 
.sales  personnel  recently  com¬ 
pleted  intensive  product  indoc¬ 
trination  through  Dunham-Bush 
technical  education  services.  .  .  . 


This  factory  assembled  unit  has  an 
ample  reserve  of  strength  to  meet 
the  most  severe  conditions  and  to 
furnish  years  of  trouble-free  oper¬ 
ation. 


Only  one  piping  connection  requir¬ 
ed.  Only  one  electrical  connection. 
An  ECONOMICAL  installation. 


Additional  repre.sentatives  for 
its  tubular  centrifugal  fans  in  the 
northeast  United  States  have  been 
appointed  by  Dryer  Dynamics 
Corporation,  Lyndhurst,  N.  J. 
The  new  representatives  and  the 
areas  they  serve  are :  Busch  Com¬ 
pany,  Pittsburgh,  Pa.,  for  west¬ 
ern  Pennsylvania  and  parts  of 
Ohio  and  West  Virginia;  Parker 
Devlin  Agency,  Westport,  Conn., 
for  the  state  of  Connecticut.  Kruse 
Engineering  Company,  Newark. 
N.  J.,  for  northern  New  Jersey; 
Ray  V.  Norman  Company,  Need¬ 
ham  (Boston),  Mass.,  for  Maine, 
New'  HampvShire,  Rhode  Island, 
most  of  Massachusetts;  and  R.  F. 
Peck  Company,  Albany,  N.  Y.,  for 
the  Albany-Schenectady,  N.  Y., 
area  and  the  state  of  Vermont. . . . 


A  large  selection  of  units  to  meet 
every  need.  Capacities  to  1500 
GPM;  heads  to  86  feet;  can  be  sup¬ 
plied  with  1750  RPM,  1140  RPM 
or  870  RPM  motors;  four  and  five 
inch  discharges. 


The  NON-CLOG  Impeller  built  into 
this  Screenless  Sewage  Pump  sup¬ 
plies  the  ideal  method  of  pumping 
sewage  of  other  unscreened  liquids 
containing  solids.  This  design  elim¬ 
inates  the  necessity  for  expensive 
pneumatic  ejectors  and  various 
other  pumps  requiring  screening 
devices. 


Successfully  handles  the  tough  jobs  where  other  pumps  fail. 

Pumps  of  this  design  are  still  operating  satisfactorily  after 
25  years  in  service. 

Send  for  Bulletin  C-900  or  refer  to  well  catalog  in  Sweet's.  Weil  Repre¬ 
sentatives  and  Weil  Engineers  are  available  to  help  solve  your  waste 
pumping  problems. 


C.  W.  Dean,  head  of  C.  W.  Dean 
&  Associates,  4711  Poplar  Ave., 
Memphis,  Tenn.,  has  been  named 
Memphis  sales  representative  for 
ILG  Electric  Ventilating  Co., 
Chicago,  Ill.,  manufacturer  of 
heating,  ventilating  and  air-con¬ 
ditioning  equipment.  .  .  . 


Chicago  22,  Illinois 


1516  No.  Fremont  St 


Briefly  Stated 


Connor  Engineering  Corpo¬ 
ration,  Danbury,  Conn.,  an¬ 
nounces  appointment  of  the  R.  E. 
Lindsey  Company,  Jackson  6, 
Miss.,  as  exclusive  representative 
for  the  distribution  and  service  of 
Kno-Draft  adjustable  air  diffusers 
and  high  velocity  valve  attenua¬ 
tors,  and  Dorex  air  recovery  and 
air  purification  equipment.  .  .  . 


Addition  of  two  new  represen¬ 
tatives  and  extension  of  the  ter¬ 
ritory  served  by  a  third,  have 
been  announced  by  Robert  C. 
Boehm,  general  sales  manager, 
Tuck-Aire  Furnace  Company. 
C.  P.  Houston  Co.,  Lubbock,  has 
been  named  new  representative 
serving  the  Texas  Panhandle  ter¬ 
ritory.  Ribar  Johnson  Co.,  Min¬ 
neapolis,  has  been  named  new 
representative  covering  the  North 
Dakota  and  Minnesota  territory. 
Homer  L.  Moore,  Decatur,  Ga., 


who  formerly  covered  the  Georgia 
and  South  Carolina  territory,  will 
now  also  serve  as  the  Company’s 
representative  in  Alabama  and 
northern  Florida.  .  .  . 

Drayer-Hanson  Drv.,  Hi-Press 
Air  Conditioning  of  America,  an¬ 
nounced  the  appointment  of  C. 
Kelsey  Sanders,  Miami,  Fla.,  as 
manufacturer’s  representative  for 
its  air  conditioning  products  in 
^uthern  Florida,  including  the 
Greater  Miami  area.  Sanders’ 
firm,  one  of  Miami’s  oldest  agen¬ 
cies,  was  part  of  D-H’s  original 
distribution  network,  dating  from 
1950.  .  .  . 

Worthington  Corporation  has 
purchased  the  product  line  of 
Century  Fan  and  Ventilating  Com¬ 
pany  of  Torrington  and  Stamford, 
Conn.  The  line  consists  of  indus¬ 
trial  and  commercial  roof-top 
power  ventilators  and  fans,  in  ad¬ 
dition  to  many  types  of  blowers 
and  exhausters.  All  manufactur¬ 
ing  operations  of  the  newly  ac¬ 
quired  line  will  be  handled  by  the 
Mueller  Climatrol  Division 
plant  in  Milwaukee.  Sale  of  the 
new  product  line  will  be  handled 
by  the  Worthington  Air  Condi¬ 
tioning  Division.  .  .  . 

Arkansas  Louisiana  Gas  Com¬ 
pany  and  MidSouth  Gas  Company 
approved  in  principle  a  proposed 
merger  of  MidSouth  into  Arkla, 
subject  to  the  approval  of  stock¬ 
holders  of  both  companies  and,  to 
the  extent  required,  by  regulatory 
agencies  having  jurisdiction.  Mid- 
South  is  a  natural  gas  distribu¬ 
tion  company  serving  48,453  cu.s- 
tomers  in  52  Arkansas  communi¬ 
ties  and  with  headquarters  in 
Little  Rock.  Arkla  is  an  inte¬ 
grated  natural  gas  company  serv¬ 
ing  378,000  utility  customers  in 
287  communities  in  Arkansas, 
Louisiana.  Texas,  Oklahoma  and 
Kansas,  with  principal  offices  in 
Little  Rock  and  Shreveport,  La. 
In  addition,  Arkla  operates 
several  other  businesses  through 
wholly-owned  subsidiaries.  .  .  . 

Construction  of  a  28,000  square- 
foot  addition  to  a  Trane  Com¬ 
pany  plant  at  La  Crosse,  Wis.,  the 
firm’s  headquarters,  has  started. 
Reason  for  the  new’  adddition. 


Whos  Who 

The  first  edition  of  “Who’s  Who  in  Certified 
Performance  Ratings”  is  now  available  to 
users  and  specifiers  of  air  moving  equip¬ 
ment.  This  new  publication  of  the  Air  Mov¬ 
ing  and  Conditioning  Association  meets  the 
recognized  need  for  an  official  directory  of 
manufacturers  and  products  licensed  by 
AMCA  to  use  the  Certified  Ratings  Seal. 

in  Certified 

The  54- page  directory  contains  essential 
product  identification  data  on  all  air  moving 
devices  which  have  been  tested  and  rated  for 
performance  in  accordance  with  the  rigid 
requirements  of  the  AMCA 
Certified  Ratings  Program. 

Revised  issues  will  be  pub¬ 
lished  periodically. 


Copies  of  Bulletin  261  A,  "Who’s  Who 
in  Certified  Performance  Ratings"  are 
available  from:  Air  Moving  and  Con¬ 
ditioning  A  ssociation,  Inc.,  2159G  uard- 
ian  Building,  Detroit  26,  Michigan. 


Ratings  i 
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WRITE  FOR  TECHNICAL  INFORMATION 

WESTERN  ENGINEERING  &  MFG.  CO. 

P.O.  Box  66455  •  Los  Angeles  66.  California 


DUAL-FUEL 
GAS  OIL 

PnsHgt  Ivratr 

Deaigiied  for  the  hard* 
to-fire  jobs.  Firaa  all 
typea  of  boilara,  warm 
air  fumaoea,  and  ovaoa. 
Standard  faaturea  are  ‘'oartraaT  cm 
other  bumera.  Flame  retantian  .  .  . 
oontndlad  llama  pattern  .  .  .  rotary 
action  llama  .  .  .  automatic  fuel-air 
lataat  electronic  aafaty  coo- 

- poliahad  aluminum  houainK. 

Writ!  today  for  dotoilad  iaformatioa  Factory  wired  and  fire-taatad. 

SYNCHRONOUS  FLAME,  lac,  m  N.  Mate  St.,  Wdwwlli,  Wb 


*'£r 

flECTRICAl  :f 
testing  aid  -  ' 

j  troubieshootimg 


CONTENTS 

Elacfrical  Sytnbolt  and  Drawings 
Analyxing  and  Charting  Controller 
Troubleshooting  Test  Equipment 
Insulation  Testing 
Locating  Grounds 
Electromagnetic  Windings 
D-C  Machine  Windings 
Single-Phase  Transformers 
Phase  Sequence 
Polyphase  Transformers 
Polyphase  Induction  Motors 
Synchronous  Machines 
Power  Cable  Faults 
Bearing  Lubrication 

200  Pages,  100  lllusfrafions 
$5.00. 

To  order,  use  postcard  last  page. 


NEW!  The  high  quality  of 

STAINLESS  STEEL 

,,,  at  lower  cost! 
TRERICE  BX  SERIES  INDUSTRIAL 


Now  available nhe  new  high-quality,  low- 
cost  Trericc  BX  Series  Thermometer  with 
stainless  steel  front  and  bulb  chamber. 
Easy-to-read  scale  markings  . . .  large  red 
appearing  mercury  tube  .  .  .  durable  9- 
inch  cast  aluminum  case.  Guaranteed 
accurate  temperature  indication !  Available 
in  standard  range  models  from  — 40°F  to 
950°F.  No  extra  cost  for  straight,  right 
side,  left  side,  regular  angle,  regular  oblique, 
or  reverse  oblique  forms. 


H.  O.  TRERICE  CO. 

I420-A  W.  Lafayette  Blvd.,  Detroit  16,  Mich. 

Please  send  bulletin  201  describing 
Trerice  BX  Industrial  Thermometers! 


FRERICE 


TEMPERATURE  AND 
PRESSURE  INSTRUMB4TS 
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Briefly  Stated 


which  will  represent  an  invest¬ 
ment  of  $600,000  in  buildinff,  ma¬ 
chinery  and  equipment,  is  the  need 
for  more  production  space  for  the 
•new  compressor  lines  introduced 
recently  by  The  Trane  Company. 
The  new  addition  brings  the  total 
expansions  announced  by  the  com¬ 
pany  during  the  past  six  months 
to  324,500  square-feet  .  .  . 

John  J.  Nesbitt,  Inc.,  Phila¬ 
delphia,  Pa.,  broke  ground  for  its 
new  plant  at  Torresdale  Ave.  and 
Pennypack  St.  The  new  plant, 
which  will  have  106,000  sq  ft  of 
floor  space  when  completed  is 
scheduled  for  formal  opening  in 
October,  1961.  The  new  plant  will 
be  one  of  the  most  modem  in  the 
heating-air  conditioning  industry. 
It  will  operate  as  a  completely 
separate  division  of  the  Nesbitt 
manufacturing  facilities  at  State 
Road  and  Rhawn  Street  and  will 
be  headed  by  Carl  E.  Lindholm,  as 
Manager  of  Manufacturing.  .  .  . 


A  joint  Canadian  -  American 
business  enterprise  is  reversing 
the  usual  procedure  with  the  in¬ 
corporation  of  a  new  business  in 
the  United  States  to  manufacture 
the  products  of  a  Canadian  firm. 
Sheldons  Manufacturing  Cor¬ 
poration,  Chicago,  has  been 
formed  to  produce  and  market  in 
the  U.  S.  the  ventilating  and  air- 
conditioning  equipment  designed 
and  engineered  by  Sheldons  En¬ 
gineering,  Limited,  Galt,  Ontario. 
Sheldons  Engineering,  Limited,  in 
its  66th  year,  is  Canada’s  largest 
manufacturer  in  its  field  and  has 
engineered  and  built  some  of  the 
largest  air-handling  products  on 
the  North  American  continent. 
Four  principals  of  the  Canadian 
firm  and  four  Chicagoans,  experi¬ 
enced  in  the  ventilating  and  air- 
conditioning  business,  joined  to 
form  the  U.  S.  corporation.  .  .  . 

An  agreement  of  mutual  sup¬ 
port  in  the  engineering  and  mar¬ 
keting  of  automated  control  sys¬ 
tems  and  processes  has  been  an¬ 
nounced  by  Allis-Ch ALMERS, 


DRY  and  CLEAN  AIR  of 
the  RIGHT  TEMPERATURE 

•  to  control  >our  product  quality 

•  to  protect  a  critical  operation 

•  to  protect  apparatus  from  moisture 
damage 

•  to  DRY  your  material  or  product 

•  to  control  packing  or  storage  conditions 

•  to  assure  precision  in  testing  or  research 

•  to  increase  air  conditioning  capacity 

Air  Condition  by  the  NIAGARA  Method 
Usins  HYGROL  Liquid  Absorbent 

This  compact  method,  giving  high 
capacity  in  small  space,  removes  moist¬ 
ure  from  air  by  contact  with  a  liquid 
in  a  small  spray  chamber.  The  liquid 
spray  contact  temperature  and  the  ab¬ 
sorbent  concentration,  factors  that  are 
easily  and  positively  controlled,  de¬ 
termine  exactly  the  amount  of  moist¬ 
ure  remaining  in  the  air. 

Most  effective  because...  it  removes 
moisture  as  a  separate  function  from 
cooling  or  heating  and  so  gives  a  pre¬ 
cise  result,  and  always.  Niagara  ma¬ 
chines  using  liquid  contact  means  of 


drying  air  have  given  over  20  years  ot 
service.  The  apparatus  is  simple,  parts 
are  accessible,con  trols  are  trustworthy. 

Most  reliable  because.. .t\\e  absorbent 
is  continuously  reconcentrated  auto¬ 
matically.  No  moisture-sensitive  in¬ 
struments  are  required  to  control  your 
conditions ...  no  solids,  salts  or  solu¬ 
tions  of  solids  are  used  and  there  are 
no  corrosive  or  reactive  substances. 

Most  flexible  because. ..you  can  obtain 
any  condition  at  will  and  hold  it  as 
long  as  you  wish  in  either  continuous 
production,  testing  or  storage. 


Write  for  Bulletins  112  and  131  and  complete  information 
on  your  air  conditioning  problem. 

NIAGARA  BLOWER  COMPANY 

Dept.  HV-6,  405  Lexington  Ave.,  New  York  17,  N.  Y. 

Niagara  District  Engineers  in  Principal  Cities  of  V.  S.  and  Canada 


Consolidated  Systems  Corp.,  and 
International  Business  Ma¬ 
chines  Corp.  The  three  com¬ 
panies  will  w'ork  together  when  it 
is  in  the  be.st  interest  of  the  cus¬ 
tomer  to  have  a  coordinated  sys¬ 
tem,  officials  of  the  firms  said. 
Efforts  of  this  kind  will  be  di¬ 
rected  toward  “a  total  industrial 
control  system.”  A  typical  inte¬ 
grated  sy.stem  will  utilize  Allis- 
Chalmers’  basic  industrial  equip¬ 
ment,  Consolidated  Sy.stem’  spe¬ 
cial  instrumentation  and  IBM’s 
data  processing  equipment.  The 
agreement  affords  each  of  the  par¬ 
ticipating  companies  the  oppor¬ 
tunity  to  work  with  others  when¬ 
ever  appropriate.  .  .  . 

In  order  to  fulfill  the  intended 
purposes  of  its  charter,  the  board 
of  directors  of  The  Vilter  Manu¬ 
facturing  Company  has  deter¬ 
mined  that  it  is  advantageous  and 
desirable  to  separate  the  business 
operations  from  the  philanthropic 
and  scientific  activities  of  the 
company  and  to  transfer  such 
business  operations  to  a  new  sub¬ 
sidiary  corporation.  Thereafter, 
the  present  corporation  will  re¬ 
strict  its  activities  solely  to  scien¬ 
tific  research,  educational  and 
charitable  activities.  In  the  fu¬ 
ture,  the  business  operations  will 
be  entirely  conducted  under  the 
name  of  Vilter  Manufacturing 
Corporation.  . . . 

Rudy  Berg,  vice-president,  an¬ 
nounced  the  appointment  of 
Lawrence  H.  Baker  as  eastern  re¬ 
gional  manager  for  Copeland  Re¬ 
frigeration  Corporation.  With 
headquarters  in  New  Milford,  N. 
J.,  he  will  cover  Metropolitan  New 
York,  Northern  New  Jersey  and 
the  New  England  states. 


Guy  B.  Panero,  sixty-nine,  in¬ 
ternationally  known  consultant  in 
industrial  engineering,  died  after 
a  long  illness. 

Mr.  Panero,  president  of  Guy 
B.  Panero  Engineers  in  New  York 
and  Washington,  and  of  a  Euro- 
p)ean  firm  based  in  Rome  and 
Lausanne,  was  born  in  Italy  and 
came  to  New  York  as  a  child.  He 
was  a  graduate  of  Stuyvesant 
High  School  in  Manhattan  and  at¬ 
tended  several  engineering  schools 
in  this  country. 
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CONSULTANTS  BUILD 

AN  ADVOCATE 

(Concluded  from  page  70) 

this  publication  upon  its  issuance 
last  year.  Suffice  it  to  say,  at  this 
time,  that  with  its  publication,  a 
consulting  engineer,  for  the  first 
time,  can  refer  to  a  treatise  about 
his  own  business. 

One  of  the  greatest  needs  of 
the  consulting  engineer  has  been 
to  have  someone  speak  for  him  on 
a  group  basis.  In  discussions  with 
representatives  of  the  federal 
government,  the  state  govern¬ 
ments,  the  architects  have  had  the 
AIA  to  carry  their  torch.  The  civil 
engineers  have  had  ASCE  or 
AICE  to  present  and  advance 
their  causes,  and  generally,  these 
were  the  causes  of  the  larger 
firms.  Other  consulting  engineers, 
and  especially  the  smaller  firms, 
have  had  to  speak  individually,  and 
as  such  they  were  weak.  In  a  simi¬ 
lar  way,  there  has  been  no  one  to 
represent  the  consulting  engineer 
at  the  conference  table  with  the 
Associated  General  Contractors, 
The  Engineers  Joint  Council,  The 
Producers'  Council,  and  others. 

With  the  growth  of  CEC  this 
condition  has  changed.  The  con¬ 
sultant  now  has  a  representative, 
with  a  voice  that  is  1500  strong,  to 
plead  his  case  and  present  his 
viewpoint.  Several  joint  commit¬ 
tees  are  already  hard  at  work. 
Some  of  the  activities  in  which 
they  are  engaged,  such  as  the 
product  literature  competition 
(with  the  Producers’  Council) 
and  work  on  a  state  level  (with 
AIA)  have  already  been  men¬ 
tioned.  In  addition,  CEC  repre¬ 
sentatives  have  met  with  the 
Department  of  Defense,  GSA,  The 
Corps  of  Engineers,  GAO,  and 
others.  In  some  states  there  are 
tripartite  committees  with  AIA 
and  builders’  associations  or  con¬ 
tractors’  associations.  Under  dis¬ 
cussion  at  present  is  the  forma¬ 
tion  of  a  joint  committee  with 
Sheet  Metal  and  Air  Condition¬ 
ing  Contractors  National  Associa¬ 
tion  to  serve  as  a  sounding  board 
for  mutual  problems. 

The  private  enterprise  fight  is, 
without  doubt,  the  major  battle¬ 
ground  of  the  engineer  in  private 
practice.  The  consultant  is  in 


business  for  himself.  His  commod¬ 
ity  is  service.  As  an  entrepreneur 
and  taxpayer,  the  consultant  gen¬ 
erally  believes  that  construction 
for  the  government  should  be  de¬ 
signed  by  other  than  government 
personnel,  except  where  the  safe¬ 
ty  of  the  nation  is  endangered  or 
the  nature  of  the  work  is  such 
that  it  cannot  be  so  done.  Every 
heating  or  cooling  system  for  a 
government  structure,  every  re¬ 
frigeration  system  for  any  pnx!- 
ess,  that  is  designed  by  a  private 
firm  means  less  cost  to  design, 
less  government  payroll,  and  more 
private  income.  Everyone  who 
pays  taxes  knows  that  such  steps 
will  serve  to  hold  down  his  indi¬ 
vidual  taxes. 

The  problem  of  “free  engineer¬ 
ing’’  is  a  delicate  but  important 
one  to  the  consulting  engineer.  In 
Chicago  it  was  announced  that  a 
committee  is  being  formed  to  as¬ 
semble  data  and  prepare  a  con¬ 
certed  attack  on  this  problem. 

As  an  example  of  the  great 
practical  help  which  a  national 
CEC  can  be  to  the  individual  con¬ 
sulting  engineer,  there  is  the  mat¬ 


ter  of  professional  liability.  It 
was  announced  that  an  arrange¬ 
ment  has  been  confirmed  with  the 
Victor  O.  Schimerer  Company, 
Washington,  D.C.,  for  insurance 
with  the  Continental  Insurance 
Company. 

One  of  the  biggest  dividends  re¬ 
ceived  from  the  formation  of  CEC 
and  its  local  associations  has  been 
the  discovery  by  the  consulting 
engineer  that  his  problems  and 
experiences  and  those  of  other 
consultants  are  identical,  that  the 
problems  in  New  York  are  pretty 
much  the  same  as  those  in  Flor¬ 
ida,  Illinois,  and  California.  Many 
individual  friendships  and  a  bet¬ 
ter  understanding,  generally,  of 
our  contemporaries  have  resulted. 
The  exchange  of  ideas  that  takes 
place  at  national  meetings  cannot 
help  but  improve  the  operations 
of  ail  its  participants. 

Many  men  are  working  for 
CEC.  Their  efforts  will  benefit  all 
consulting  engineers,  whether  or 
not  they  are  members.  Their  re¬ 
ward  is  the  satisfaction  that  they 
have  done  something  to  advance 
their  profession. 


YOU  SAVE  MORE  WITH 
FLCXnUSTHOSC 


\  i 


i  V. 


U  .1 


Thoiisands  of  successful  in¬ 
stallations  prove  that  use  of 
Flexaust  hose  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installation 
costs  —  but  there  are  other  im¬ 
portant  advantages 
ExnpiSonal  abratlon  rttitlanct 
Corrosion  rosistanco 
Nolso  abtorpHon 
Durability  undor  heavy  flexing 
Provision  for  expansion  and 
contraction 

Easy  relocation  of  hoods 
and  machines 

Made  of  high  quality  neoprene 
coated  fabrics  1*4  to  36”  i.d. 

Write  today  for  fuil  details 

Diatributora  in  all  principal  eitiea 

THE  FLEXAUST  CO. 

DEPT.  HV-6  100  PARK  AVE. 
NEW  YORK  17,  N.  Y. 
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FILTER 

EFFICIENCY 


ANYTIME! 


AIR  FILTER 


GAGE 

With  the  Dwyer  Air  Filter 
Gage  you  can  be  sure  of 
maximum  filter  efficiency 
because  you  know  the  exact 
time  to  replace  filters,  every 
time.  Gives  a  continuous, 
accurate  check  that  spots 
inefficient  filters,  yet  pre¬ 
vents  waste  through  pre¬ 
mature  replacement. 

The  Dwyer  measures  fil¬ 
ter  efficiency  the  only  prac¬ 
tical  and  economical  way — 
via  pressure  drop.  Quickly 
pays  for  itself  through  sav¬ 
ings  in  replacement  and 
service  time  and  greater 
operating  efficiency. 

Break-proof  plastic  con¬ 
struction,  lifelong  accuracy, 
simple  installation,  no  mov¬ 
ing  parts  to  ever  wear  out 
or  get  out  of  adjustment. 
Ranges  0-H  \  0-1%  0-2"  and 
0-3"  water.  A  complete  unit 
with  all  necessary  tubing, 
fittings,  etc. 

Write  for  Bvlletin  CIO 


F.W.  DWYER  MFG.CO. 


P.  0.  Box  373  N  •  MICHIGAN  CITY,  IND. 


DEGREE-DAYS  FOR  APRIL.  1961 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Alt  Conditioning,  Hiating  and  Ventilating’s  33rd  Year  of 
Publication  of  Monthly  Degree-Day  Data 


City 

1 

April 

Season  to  April  30,  from  Sept.  1 

1  1961  1 

1960  1 

Normal  1 

1961  1 

1960  1 

Normal 

Abilene,  Tex.  (A)  . 

114 

81 

113 

2640 

3008 

2707 

Albany,  N.  Y.  (A)  . 

627 

457 

597 

6859 

6450 

6642 

Albuquerque,  N.  M.  (A)  . 

308 

21  1 

289 

4256 

4204 

4319 

Alpena,  Mich,  (C)  . 

819 

728 

762 

7780 

7951 

7366 

Anchorage,  Alaska  (A)  . 

(«) 

923 

888 

.(a) 

9188 

9322 

Asheville,  N.  C.  (C)  . 

444 

226 

285 

4129 

4326 

3962 

Allanta,  Ga.  (A)  . 

276 

96 

133 

3026 

3155 

2806 

Atlantic  City,  N.  J.  (C)  . 

540 

368 

468 

5159 

4574 

4528 

Augusta,  Ga.  (A)  . 

196 

78 

62 

2649 

2795 

2138 

Baltimore,  Md.  (C)  . 

398 

197 

326 

4323 

4179 

4130 

Billings,  Mont.  (A)  . 

660 

600 

564 

5610 

6728 

6655 

Binghamton,  N.  Y.  (C)  . 

657 

418 

570 

6524 

5824 

6232 

Birmingham,  Ala.  (A)  . 

199 

97 

128 

2774 

3021 

2758 

Bismarck,  N.  D.  (A)  . 

733 

587 

657 

7688 

8580 

8496 

Block  Island,  R.  1.  (A)  . 

634 

556 

603 

5529 

5149 

5385 

Boise.  Ida.  (A)  . 

500 

475 

453 

5000 

6052 

5549 

Boston,  Mass.  (A)  . 

587 

493 

534 

5646 

5282 

5506 

Buffalo,  N.  Y.  (A)  . 

749 

494 

636 

6728 

6315 

6405 

Burlington,  la.  (A)  . 

573 

362 

425 

5776 

6406 

5888 

Burlington,  Vt.  (A)  . . 

788 

624 

681 

7961 

7348 

7420 

Cairo,  III.  (C)  . . 

337 

148 

182 

3924 

4247 

3709 

Charleston,  S.  C.  (C)  . 

181 

52 

43 

2048 

2198 

1769 

Charlotte,  N.  C.  (A)  . 

376 

124 

172 

3410 

3440 

3176 

Chattanooga,  Tenn.  (A)  . 

279 

140 

179 

3586 

3735 

3339 

Cheyenne,  Wyo.  (A)  . 

722 

542 

717 

6506 

6932 

6855 

Chicago,  III.  (A)  . 

612 

374 

507 

5699 

6140 

6023 

Cincinnati,  O.  (C)  . 

451 

207 

314 

3918 

4650 

4424 

Cleveland,  O.  (A)  . 

640 

430 

531 

6141 

5843 

5727 

Columbia,  Mo.  (A)  . 

462 

272 

326 

4749 

5499 

4958 

Columbia,  S.  C.  (A)  . 

227 

84 

77 

2735 

2898 

2284 

Columbus,  O.  (C)  . 

542 

305 

408 

5244 

5306 

5102 

Concord,  N.  H.  (A)  . 

665 

591 

660 

7198 

6607 

7146 

Concordia,  Kans.  (C)  . 

464 

291 

341 

4952 

5995 

5157 

Dallas,  Tex.  (A)  . 

115 

51 

75 

2319 

2760 

2272 

Denver,  Colo.  (A)  . 

560 

434 

525 

5150 

5971 

5765 

Des  Moines,  la.  (A)  . 

600 

415 

438 

6081 

7020 

6183 

Detroit,  Mich.  (A)  . 

638 

446 

558 

5959 

61 1 1 

6085 

Devils  Lake.  N.  D.  (C)  . 

871 

780 

750 

8805 

9855 

9301 

Dodge  City.  Kans.  (A)  . 

420 

247 

347 

4674 

5516 

4908 

Dubuque,  la.  (A)  . 

693 

488 

543 

6796 

7458 

6892 

Duluth,  Minn.  (A)  . 

883 

786 

801 

8543 

9193 

8730 

El  Paso,  Tex.  (A)  . 

97 

58 

1 10 

2820 

2504 

2641 

Ely,  Nev.  (A)  . 

702 

649 

639 

6527 

7095 

6759 

Escanaba,  Mich.  |C)  . 

780 

735 

804 

6532 

7792 

7863 

Evansville,  Ind.  (A)  . 

389 

236 

251 

4536 

4931 

4264 

Fairbanks,  Alaska  (A)  . 

(a) 

1 145 

1083 

,(a) 

12928 

12974 

Fargo,  N.  D.  (A)  . 

81 1 

708 

687 

8350 

9050 

8769 

Fort  Smith,  Ark.  (A)  . 

238 

1  17 

127 

3327 

3753 

3164 

Fort  Wayne,  Ind.  (A)  . 

618 

404 

516 

5997 

6221 

5991 

Fort  Worth,  Tex.  (A)  . 

132 

54 

90 

2446 

2823 

2356 

Fresno,  California  (A)  . 

138 

161 

145 

2699 

2338 

2489 

Galveston,  Tex.  (C)  . 

57 

1 1 

30 

1288 

1570 

121 1 

Grand  Junction,  Colo.  (A)  ... 

433 

359 

402 

5130 

5597 

5628 

Grand  Rapids,  Mich.  (A)  . 

.  675 

488 

606 

6332 

6613 

6647 

Green  Bay,  Wise.  (A)  . . 

.  703 

617 

696 

7301 

7797 

7715 

Greensboro,  N.  C.  (A)  . . 

410 

176 

241 

4013 

4135 

3760 

Greenville,  S.  C.  (A)  . 

.  287 

130 

161 

3119 

3455 

3028 

Harrisburg,  Pa.  (A)  . . 

509 

292 

423 

5471 

5072 

5116 

Hartford,  Conn.  (A)  . 

.  601 

439 

528 

6220 

5750 

5893 

Havre.  Mont.  (A)  . 

759 

612 

597 

6817 

7740 

7717 

Helena,  Mont.  (A)  . 

.  726 

682 

654 

6550 

7726 

7606 

Houston,  Tex.  (C)  . 

59 

5 

27 

1344 

1653 

1276 

Huron,  S.  D.  (A)  . 

.  758 

583 

558 

7861 

8451 

7517 

Indianapolis,  Ind.  (A)  . 

.  580 

333 

432 

5636 

5813 

5405 

Jackson,  Miss.  (A)  . 

172 

57 

81 

2398 

2812 

2202 

Juneau,  Alaska  (A)  . 

.  (a) 

713 

765 

(a) 

6791 

7334 

Kansas  City,  Mo.  (A)  . 

457 

238 

292 

4625 

5275 

4769 

Knoxville,  Tenn.  (A)  . 

.  377 

158 

196 

3775 

3919 

3540 

La  Crosse,  Wise.  (A)  . 

.  688 

501 

552 

6909 

7361 

7295 

Lander,  Wyo.  (A)  . 

692 

(a) 

687 

7021 

(a) 

7714 

Lewiston.  Me.  (O)  . 

654 

642 

693 

7133 

6603 

7318 

Lincoln,  Nebr.  (C)  . 

.  509 

355 

377 

5474 

6553 

5654 

a)  Data  not  available. 

*  Includes  July  and  August. 

**  Figures  bas^  on  City  office  readings. 

Normal  figures  in  this  table  are  based  on 
30-year  period  covering  1921  to  19S0.  inclusive, 
as  compiled  and  published  by  the  U.  S.  Weather 
Bureau. 


Figures  in  this  table,  with  two  exceptions, 
based  on  local  weather  bureau  reports.  ExceMions 
are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales 
Department,  Central  New  York  Power  Co., 
Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar, 
Bates  College,  Lewiston,  Me.,  respectively. 
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JUNE,  1961,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Degree-Days  for  April,  1961  (Concluded) 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Air  Conditioning,  Heating  and  Vkntilating’s  33rd  Year  of 
Publication  of  Monthly  Degree-Day  Data 


April  I  Season  to  April  30,  from  Sept.  1 


1961  I  1960  I  Normal  |  1961  1  1960  |  Normal 


LIt+le  Rock,  Aric.  (A)  .  200 

Los  Angeles,  Calif.  (C)  .  74 

Louisville,  Ky.  (A)  .  477 

Lynchburg,  Va.  (A)  .  439 

Macon,  Ga.  (A)  .  166 

Madison,  Wise.  (A)  .  726 

Marquette,  Mich.  (C)  .  812 

Memphis,  Tenn.  (A)  .  249 

Meridian,  Miss.  (A)  .  182 

Milwaukee.  Wise.  (A)  .  707 

Minneapolis,  Minn.  (A)  .  788 

Moline,  III.  (A)  .  614 

Montgomery,  Ala.  (A)  .  170 

Nashville,  Tenn.  (A)  .  336 

New  Haven,  Conn.  (A)  .  567 

New  Orleans,  La.  (C)  .  45 

New  York  (Central  Park)  .  473 

New  York  ( International  A)  .  517 

New  York  (La  Guardia  A)  .  490 

Newark.  N.  J.  (A)  .  487 

Norfolk,  Va.  (A)  .  318 

North  Platte,  Nebr.  (A)  .  660 

Oak  Ridge,  Tenn.  (C)  .  350 

Oakland,  Calif.  (A)  .  234 

Oklahoma  City,  Okla.  (A)  .  247 

Omaha,  Nebr.  (A)  .  528 

Parkersburg,  W.  Va.  (C)  .  509 

Peoria.  III.  (A)  .  612 

Philadelphia.  Pa.  (Cj  .  424 

Phoenix,  Ariz.  (A)  .  6 

Pittsburgh.  Pa.  (C)  .  551 

Pittsfield.  Mass.  (A)  .  723 

Portland,  Mo.  (A)  .  688 

Portland.  Ore.  (C)  . 395 

Providence.  R.  I.  (A)  .  581 

Pueblo,  Colo.  (A)  .  460 

Raleigh,  N.  C.  (A)  .  367 

Rapid  City.  S.  D.  (A)  .  690 

Reading,  Pa.  (C)  .  488 

Red  Bluff,  Calif.  (A)  .  145 

Reno,  Nev.  (A)  .  531 

Richmond,  Va.  (A)  .  390 

Rochester,  N.  Y.  (A)  .  692 

Roswel,  N.  M.  (A)  .  234 

Sacramento,  Calif.  (C)  .  I5I 

St.  Joseph,  Mo.  (C)  .  481 

St.  Louis,  Mo.  (C)  .  380 

Salt  Lake  City,  Ut.  (A)  .  440 

San  Antonio.  Tex.  (A)  .  63 

San  Diego,  Calif.  (A)  .  100 

Sandusky,  O.  (C)  .  605 

San  Francisco,  Calif.  (C)  .  241 

Sault  Ste.  Marie,  Mich.  (A)  ....  810 

Savannah,  Ga.  (A)  .  143 

Scranton,  Pa.  (A)  .  684 

Seattle.  Wash.  (C)  .  438 

Sheridan,  Wyo.  (A)  .  721 

Shreveport.  La.  (A)  .  148 

Sioux  City,  la.  (A)  .  568 

Spokane.  Wash.  (A)  .  592 

Springfield,  III.  (A)  .  521 

Springfield.  Mo.  (A)  .  409 

Syracuse,  N.  Y,  (A)  .  656 

Toledo,  O.,  (A)  .  698 

Topeka,  Kans.  (C)  .  460 

Trenton,  N.  J.  (C)  .  492 

Tulsa,  Okla.  (A)  .  281 

Utica.  N.  Y.  (O)  .  527 

Valentine,  Nebr.  (A)  .  719 

Walla  Walla.  Wash.  (C)  .  382 

Washington.  D.  C.  (A)  .  399 

Wichita,  Kans.  (A)  .  376 

Williston.  N.  D.  (C)  .  781 

Winnemucca,  Nov.  (A)  .  603 

Yakima,  Wash.  (A)  .  452 


For  fjotnotes,  sec  page  148. 


81 

122 

3244 

3477 

2964 

65 

129 

798 

889 

1364 

197 

285 

4773 

4591 

4340 

206 

289 

4350 

4370 

4066 

65 

62 

2162 

2550 

2049 

513 

573 

6982 

7491 

6915 

746 

789 

7475 

7829 

7707 

91 

139 

3260 

3520 

3113 

83 

85 

2501 

2831 

2324 

515 

621 

6723 

7020 

6693 

574 

570 

7054 

7840 

7489 

376 

453 

6095 

6704 

61 12 

60 

80 

2435 

2471 

2137 

171 

186 

3795 

4102 

3470 

459 

567 

5807 

5356 

5695 

5 

19 

1187 

1547 

1175 

(«) 

435* 

4869* 

(-1 

4828* 

(a) 

(0) 

5010 

(a) 

(«) 

(«) 

447* 

4835* 

(e). 

4838* 

322 

450 

5140 

4730 

5093 

152 

265 

3603 

3528 

3395 

457 

489 

6108 

7136 

6227 

206 

227 

3866 

4069 

3970 

240 

282 

2540 

2199 

2671 

134 

169 

3502 

4182 

3481 

379 

389 

5658 

6777 

5948 

248 

347 

4773 

491 1 

4618 

374 

435 

6032 

6407 

5843 

243 

369 

4524 

4350 

4430 

14 

bl 

1370 

1451 

1492 

287 

402 

5124 

5006 

4898 

546 

690 

7224 

6873 

7165 

674 

693 

7261 

6725 

7099 

361 

347 

3508 

3938 

3847 

480 

570 

5905 

5522 

5783 

340 

456 

4461 

5918 

5479 

159 

172 

3672 

3781 

3046 

820 

615 

6151 

7497 

6974 

283 

41 1 

5204 

4828 

4921 

210 

177 

2560 

2385 

2495 

497 

519 

5278 

5604 

5465 

184 

271 

41 10 

4123 

3889 

491 

615 

6554 

6561 

6477 

120 

185 

4063 

3600 

3396 

164 

196 

2479 

2262 

2510 

310 

297 

5174 

6012 

4591 

235 

270 

4296 

4926 

4368 

419 

453 

5229 

5920 

5552 

14 

34 

1552 

1940 

1579 

89 

151 

993 

961 

1416 

389 

513 

5687 

5824 

5601 

268 

279 

2317 

1879 

2275 

815 

846 

8164 

8393 

8517 

58 

43 

1984 

2261 

1710 

393 

516 

6602 

6039 

5798 

370 

396 

3689 

3923 

3991 

612 

645 

6424 

7397 

7287 

37 

61 

2236 

2719 

2117 

460 

474 

6386 

7551 

6705 

567 

561 

5933 

6756 

6331 

301 

350 

5420 

5875 

5084 

253 

295 

4456 

5034 

4551 

468 

570 

6597 

6398 

6207 

451 

555 

5297 

6303 

6077 

288 

295 

4965 

5788 

4794 

294 

429 

5138 

4774 

4924 

J6I 

173 

3542 

4107 

3540 

436 

588 

5779 

5993 

6543 

552 

543 

6572 

7644 

6683 

347 

338 

4193 

4961 

4639 

200 

314 

4512 

4190 

4178 

204 

280 

4464 

5(00 

4463 

667 

663 

7580 

8717 

8499 

585 

546 

4640 

6314 

5942 

473 

408 

5336 

5934 

5580 

a 

at  Sun 

Life  Assurance 
Company  of  Canada 


(Toronto,  Ont.). . . 


Why  take  less  . . .  when  CORDLEY 
oflFers  more: 

More  Cooler  Experience.  Water 
Coolers  are  Cordley’s  only  business, 
not  a  side  line. 

More  Assurance  of  Satisfaction. 

Cordley’s  full  5-year  guaranty  is  by 
far  the  strongest  in  the  industry. 
More  Help  in  choosing  the  right 
coolers  for  your  use. ..from  Cordley’s 
line  of  28  job-rated  models.  443? 

The  New  CORDWALL  LINE 


CORDLEY  &  HAYES 

SpaciolUli  in  water  cooling  tinco  1SS9 
443  Pork  Avonuo  South,  Now  York  1 6,  N.  Y. 


No  plumbing  shows. 
Flush  to  the  wall.  No 
dirt  can  get  behind.  3 
wall  models  for  instal¬ 
lation  at  any  height.  5 
floor  models.  See  Yel¬ 
low  Pages  for  nearest 
Cordley  Distributor. 
Ask  for  Catalog  61. 
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COMING  EVENTS 


One  single  source  of  burners  for  most  every  applica¬ 
tion — that’s  what  Power  Flame  offers  you!  In  the 
fact-packed  Power  Flame  Catalogue,  you’ll  discover 
a  complete  ranjre  of  models  and  sizes  in  atmospheric 
burners,  power  burners  and  combination  burners.  All 
desired  for  lowest  installation  and  maintenance 
costs ...  all  “torture  tested”  for  highest  efficiency 
and  dependability.  Hot  idea:  Next  time,  consult 
Power  Flame  first! 


Ceramic  Head  * 

GAS  BURNERS 


With  no  metal  parts 
in  the  heat  zone,  costly 
maintenance  is  ^imi- 
nated.  Wide  range  of 
burner  sizes  available, 
from  200,000  to 
12,000,000  BTU. 


U-400  Series 

(vertical  flame)  fire! 
ALL  types  of  firebox 
boilers. 


Features: 

•  Molded  reUactory 
heads  and  diHusers 

•  All  welded  manitold 
y<ith  installed  orifices 

•  Minimum  installation 
time  required 

•  Equipped  with 

controls  tor  ^ 

maximum 
safety. 


GV  Senes  (horizontal  flame) 
for  firebox  and  scotch  marine  boilers. 


Write  today  for  complete  literature,  information 
and  specifications  on  THORO-MIX  Gas  Burners; 
also,  get  all  the  facts  about  POWER-FLAME  gun 
type  and  spread  type  burners,  and  COMBI-MATIC 
dual  fuel  burners. 


Division,  Inc.joH^u 


3  MAIN  ST. 
D  V  I  E  W  ,  MO. 


Where  listed,  names  or  titles  of  individuals 
are  those  from  whom  further  information  is 
available. 


AIR  POLLUTION  CONTROL^54th  Annual  Air  Pollution  Con¬ 
trol  Association  Meeting,  Hotel  Commodore.  New  York.  N.  Y., 
includes  18  technical  sessions,  over  80  papers,  equipment  exhibit. 
APCA,  4400  Fifth  Ave.,  Pittsburgh  13.  Pa . JUNE  11-15,  1961. 


NDHA  MEETINO— Annual  meeting  of  the  National  District  Heat¬ 
ing  Association,  Wentworth-by-the-Sea,  Portsmouth,  N.  H.  Secre¬ 
tary,  John  F.  Collins,  Jr,,  827  N.  Euclid  Ave.,  Pittsburgh  6,  Pa. 

. JUNE  12-15.  1961. 


IBR  MEETING— The  46th  Annual  Meeting  of  The  Institute  of  Boiler 
and  Radiator  Manufacturers  will  be  held  at  the  Seaview  Country 
Club,  Absecon,  N.  J.  General  Manager.  R.  E.  Ferry,  608  Fifth 
Ave.,  New  York  20,  N.  Y.— Room  402  . JUNE  13-15,  1961. 


NAPC  CONVENTION— 79th  Annual  Convention,  National  Asso¬ 
ciation  of  Plumbing  Contractors.  1016  20th  St.,  N.W.,  Washington 
6.  D.  C.,  in  conjunction  with  the  1961  National  Plumbing-Heatlng- 
Cooling  Exposition,  Cobo  Hall,  Detroit,  Mich.  JUNE  18-22,  1961. 


ASTM  ANNUAL  MEETING— Annual  Meeting  of  the  American 
Society  for  Testing  Materials,  1916  Race  St.,  Philadelphia  3.  Pa.,  at 
Chalfonte-Haddon  Hall.  Atlantic  City.  N.  J.  .  .JUNE  25-30,  1961. 


WESTERN  ENGINEERING  SHOW— Western  Plant  Maintenance 
&  Engineering  Show  and  Conference,  Los  Angelos  Pan  Pacific 
Auditorium.  Management:  Clapp  and  Poliak,  Inc.,  Western  OfRce, 
759  Monadnock  Bldg.,  San  Francisco  5.  Calif.  .  .JULY  18-20,1961. 


CRYOGENIC  ENGINEERING  CONFERENCE  —  1961  annual 
meeting,  sponsored  by  the  University  of  Michigan  will  be  held  in 
Ann  Arbor,  Michigan.  K.  D.  Timmerhaus,  Secretary,  Cryogenic 
Engineering  Conference,  Chemical  Engineering  Department,  Uni¬ 
versity  of  Colorado,  Bou’der,  Colorado.  ..AUGUST  15-17,  1961. 


AISA  CONVENTION— lOth  Annual  Convention  and  Business  Con¬ 
ference,  American  Institute  of  Supply  Associations,  Inc.,  1505  22nd 
St.,  N.W..  Washington  7,  D.  C.,  to  be  held  in  San  Francisco,  Calif. 
Executive  Secretary,  George  T.  Underwood . 

. SEPTEMBER  24-27,  1961. 


AGA  CONVENTION — +3rd  Annual  Meeting  of  the  American 
Gas  Association,  420  Lexington  Avenue.  New  York  17,  N.  Y.,  at 
Dallas  Municipal  Auditorium  and  Statler-Hilton,  Sheraton-Dallas, 
Adolphus  and  Baker  Hotels,  Dallas,  Tex . OCTOBER  1-4,  1961. 


WESTERN  BUILDING  INDUSTRIES  EXPOSITION— Sponsored 
by  associations  of  the  Western  Building  Industries  Council,  to  bo 
held  at  Great  Western  Exhibit  Center,  Los  Angeles,  Calif.  Manage¬ 
ment  and  Exhibit  Sales.  A.  Byron  Perkins  &  Associates,  Inc.,  2216 
S.  Hill  St..  Los  Angeles  7 . OCTOBER  7-10,  1961. 


ERRATA  —  MAY  ISSUE 

There  were  two  errors  In  the  article  "Swimming  Pool 
Design"  on  page  83  in  the  May,  1961  issue.  Saturation 
pressure  (Table  2)  at  80  deg  should  read  1.0321,  not  1.9321. 
Also,  CFM  =  1560  W/delta  G,  not  156  W.  This  error, 
beginning  at  the  bottom  of  the  last  column,  Is  carried  over 
to  the  following  page. 
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Canadian  Degree-Days  for  April  196V 


*  These  data  are  supplied  throuRh  the  courtesy  of  the  Meteorological 
Division,  Air  Service  Branch,  Department  of  Transix>rt,  Canada. 


LETS  GET  IT 
STRAIGHT! 


Simply  draw  PIN-COMB 
through  tho  lint ' 


For  Straightening 
and  Cleaning 
Evaporator 
and  Condenser  Fins 

Use  the 

<i#>FIN-C0MB 

U.S.  PAT.  PENDING 

Th«  WATSCO  FIN-COMB  oliminatoi  makoihift  tools  and  knuckle 
scraping . . ,  and  givos  you  a  permanent,  handy  Fin-Comb. 

*  Made  of  tough  durable  nylon 

*  Designed  for  heat  exchangers  with  fin  spacings  of 
4-5-8-10  (Part  No.  8)  and  6-7-12-14  (Part  No.  12) 
fins  per  inch 

*  Tooth  depth  and  slant  is  an  engineered  feature  that 
allows  you  to  straighten  the  most  stubborn  fins 

*  Also  removes  matted  accumulation  of  lint  and  dirt 

AsIc  your  wholesaler  for  FIN -COMB  or  write  Department  V-S 
for  further  information. 


Specify/ 


Cwk 


ALL  ALUMINUM 
VENTILATORS 


THE  ONLY  VENTILATOR 
WITH  A  5  YEAR  WARRANTY 

FOR  LOWER 
OVERALL  COSTS 


Service  calls  quickly  eat-up  any  price  advantage  of  so- 
called  bargain  ventilators.  Save  time,  trouble  and 
money!  Cook  Ventilators  are  engineered  to  perform 
as  specified  without  pampering. 

Other  cost  cutting  advsuitages  reduce  overall  costs 
even  more: 

LESS  ROOF  LOAD 

All  Aluminum  construction  reduces  weight — re¬ 
quires  less  supporting  roof  structure. 

LESS  INSTALLATION  TIME 

Designed  for  quick,  easy  installation.  Pipe  conduit 
simplifies  wiring.  Prefabricated  curb  is  available 
to  cut  installation  costs  even  further. 

LESS  MAINTENANCE 

Aluminum  construction  eliminates  need  for  paint. 
Removal  of  four  cap  nuts  permits  shell  to  be  re¬ 
moved  for  inspection  of  moving  parts.  Sealed 
bearings  and  motors  reduce  lubrication  need. 

These  features  reduce  costs  at  both  the  construction 
and  operating  level. 

Install  Cook  Ventilators  and  forget  them  I 

For  complete  specifications  and  description  of 
the  Cook  line.  See  Sweet’s  Architectural  or  mail 
the  coupon. 


MODEL  CD 

(MODEL  CB 

MODEL  W 

MODEL  FD 

Cook, 


((aix  aluminum 

S=^VENTILATORS 


THE  LOREN  COOK  COMPANY 
BEREA,  OHIO  member  amca 
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Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher 


INSTRUMENTATION  AND  CONTROLS— Honrf- 
book  of  Instrtimentation  and  Controls,  by  Howard  P. 
Kallen,  partner,  Kallen  &  Lemelson,  consulting  engi¬ 
neers,  is  a  practical  manual  for  the  mechanical  serv¬ 
ices  covering  steam  and  power  plants;  heating,  air 
conditioning,  and  ventilation  systems;  diesel  plants; 
refrigeration;  and  water  treatment. 

Planned  to  help  the  reader  determine  how  best  to 
select  and  effectively  apply  instruments  and  control 
systems  for  mechanical  services  in  commercial,  insti¬ 
tutional,  and  industrial  buildings,  the  handbook  pro¬ 
vides  a  wide  range  of  authoritative  and  quantitative 
data.  Extending  from  basic  facts  on  instruments  to 
thorough  descriptions  of  complete  control  systems, 
this  guide  presents  important  information  needed  to 
procure,  specify,  or  design  equipment. 

In  treating  in.strumentation  for  pressure,  tempera¬ 
ture,  flow,  liquid  level,  pH,  and  conductivity,  combus¬ 
tion,  and  boiler  controls,  the  needs  of  the  engineer 
who  designs  instruments,  as  well  as  the  application 
engineer,  were  kept  in  mind.  Lengthy,  complicated 
discussions  are  omitted  in  favor  of  many  quick- 
reference  data.  The  book  includes  newer  develop¬ 
ments,  such  as  control  systems  for  high-pressure 
steam  power  plants  and  for  large  central  air  condi¬ 
tioning  systems. 

The  handbook  has  692  pages,  is  6  x  9  inches,  has 
550  illustrations,  and  is  available  from  the  publisher, 
McGraw-Hill  Book  Co.,  Inc.,  330  \V.  42  SL,  New 
York  36,  for  $15. 


REFRIGERATION  DICTIONARY— An  Interna¬ 
tional  Dictionary  of  Refrigeration  in  English,  French, 
German,  Russian,  Spanish  and  Italian  is  to  be  pub¬ 
lished  by  International  Institute  of  Refrigeration, 
177  Boulevard  Malesherbes,  Paris  17^  in  cooperation 
with  several  national  societies,,  including  ASHRAE 
in  this  country.  It  is  made  up  of  two  parts:  (1)  in¬ 
cluding  all  the  index  numbers  classified  methodically, 
each  identified  by  a  numerical  index,  presented  in 
correspondence  with  the  six  above-mentioned  lan¬ 
guages;  and  (2)  a  series  of  six  alphabetical  indices, 
one  for  each  language,  referring  to  the  arrangement 
of  the  first  part.  For  further  information,  w'rite  to 
the  Institute. 


AND  EXHIBIT  HALL 
AT  SAN  FRANCISO’S  FAMED 


D-H'S  POPULAR  SPOTAIRE  LRC’S  SOON 
IN  ALL  INOIVIDUAL  ROOMS  &  SUITES! 

CREDITS:  ARCHITECT:  Mario  Gaidano,  AIA.  ENGINEER: 
Edward  Hill  &  Associates.  AIR  CONDITIONING  CONTRAC 
TOR:  James  A.  Nelson  Company.  D-H  SALES  AGENT; 
E.  C.  Cooley  Company,— All  of  San  Francisco. 


THE  AIR  WE  BREATHE,  is  the  title  of  “a  study  of 
man  and  his  environment,”  a  collection  of  essays  by 
men  internationally  known  in  various  fields  that  im¬ 
pinge  on  the  subject.  According  to  the  preface  by  co¬ 
editors  Seymour  M.  Farber,  M.D.,  chief  of  the  Uni¬ 
versity  of  California  Tuberculosis  and  Chest  Serv'ice, 
and  Roger  H.  L.  Wilson,  M.D.,  assistant  clinical  pro¬ 
fessor  of  medicine  at  U.  of  C.,  most  major  medical 
problems  today,  such  as  cancer,  heart  disease,  and 
the  host  of  degenerative  diseases  of  old  age,  have 
their  roots  in  the  life  history  of  the  patient  and  can 


Rtqut*r  BrocAur*  150.01 


f/SOft 


DIVISION  or 

HI-PRESS  AIR  CONDITIONING  OF  AMERICA.  INC. 
3J01  Medford  Street,  Los  Angeles  63,  California 
(Cable:  Cliconi,  Los  Angeles) 


be  understood  only  if  the  whole  picture  of  the  patient 
and  his  environment  is  studied,  a  task  that  requires 
the  contributions  of  many  scientific  disciplines.  The 
.symposium,  of  which  The  Air  We  Breathe  is  a  record, 
is  an  attempt  to  bring  about  such  mutual  illumina¬ 
tion  on  one  of  the  most  important  aspects  of  man’s 
environment. 

In  four  sections,  the  book  covers  (1)  the  normal  at¬ 
mosphere  and  its  variations,  (2)  the  air  pollution 
problem  of  industry’,  (3)  urban  living  and  air  pollu¬ 
tion,  smog  and  fog,  and  (4)  specific  problems,  such 
as  “the  effect  of  du.sts  on  the  human  lung”  and 
“environment  and  cancer.”  The  414-page,  6x9-inch 
book  is  available  from  Charles  C.  Thomas,  the  pub¬ 
lisher,  301-327  East  Lawrence  Avenue,  Springfield, 
III.,  at  $14. 

CONSULTING  ENGINEERING  —  T/ie  Consulting 
Engineer,  by  C.  Maxwell  Stanley,  a  senior  partner  of 
Stanley  Engineering  Company  (recently  incorpo¬ 
rated),  Muscatine,  Iowa,  presents  the  professional 
and  management  problems  involved  in  the  practice 
of  consulting  engineering.  Mr.  Stanley  has  written 
for  both  the  consulting  engineer  and  his  client.  He 
has  drawn  heavily  on  his  own  experiences  as  a  con- 
.sultant,  but  presents  the  subject  in  such  manner  as 
to  be  applicable  to  all  consulting  engineers,  regardless 
of  the  size  or  type  of  their  practices. 

Part  1  covers  the  role  of  the  consultant,  the  serv¬ 
ices  he  performs,  his  relationship  to  his  client,  fees 
^Please  turn  page) 


GET  LONGER  LIFE  FROM 
YOUR  AIR-CONDITIONING 
CONDENSER  TUBES... 


ALKASERTS 

are  erosion-resistant, 
polyethylene  inserts 
which  push-fit  easily, 
securely  in  inlet  ends 
of  new  or  old  conden¬ 
ser  tubes.  No  adhe¬ 
sive  needed  to  install. 
Flexible,  dimension- 
ally  stable  at  yO^C. 
(158“F.). 


PROTECT  NEW  TUBES 

Use  “Standard”  ALKASERTS. 
Streamlined  to  eliminate  water 
flow  restriction.  Feathered  to 
very  thin  edge.  Snug  fit  into 
tube  end.  No  danger  of  water 
seepage  between  tube  and 
ALKASERT. 


SERTS 

INCREASED  SERVICE 
FROM  OLD  TUBES 

Use  “Expanded"  ALKASERTS. 
Made  in  graduated  sizes  to 
match  wear  pattern  found  in 
normal  installations. 


TENNANT  DEVELOPMENT  CORPORATION 

100  PARK  AVENUE  •  NEW  YORK  17,  N.  Y. 


AUTOMATIC  HEATING 
DESPITE  POWER  FAILURE 

7-Day  Time  Switch  with 
20  Hour  RESERVE  POWER! 


Ideal  Control  for  Heating,  Air  Conditioning, 
\[J\.  Ventilating,  and  Lighting 

in  Schools,  Public  Buildings 
v\  ,  /  and  Offices. 


Check  These  Exclusive  TORK  Features: 


•  Should  power  fail  precision  spring  mechanism  takes  over 
instantly  . . .  keeps  on  time  for  20  hoursi 

•  When  power  resumes  electrically  wound  spring  rewinds  10 
times  faster  than  used. 

•  Up  to  12  operations  a  day  with  2  hour  minimum  settings. 
Dial  revolves  once  a  week  permitting  longer  or  shorter  peri¬ 
ods  of  operation  for  each  individual  day,  as  well  as  skipping 
selected  days. 

•  Choice  of  easy-to-set  tab-type  tripper  dial  ...  OR  conven¬ 
tional  ON-OFF  diall 

•  Available  with  Single  Pole  Single  Throw,  Double  Pole  Single 
Throw,  Single  Pole  Double  Throw,  and  Double  Pole  Double 
Throw  switching. 

•  Highest  capacity  of  any  7-Day  Time  Switch  ...  up  to  55 
Amperes  per  pole. 

•  Compact,  rugged  design  . . .  same  size  as  24  hour  models! 

•  Available  without  case,  with  bracket  ...  or  with  Flush  En¬ 
closure,  for  panel  mountingl 

Here  it  the  safest,  most  dependable  Time  Switch  made  . . .  designed 
to  meet  the  highest  quality  standards  of  Consulting  Engineers  and 
Architects.  Insures  comfort  —  no  danger  of  Time  Switch  failing  to 
operate  when  needed  due  to  power  failure.  Economical  tool  No 
need  for  service  screws  to  reset  Time  Switch  after  power  failure. 


In  Canada:  DOMINION  ELECTRIC  AUNUFACTURING  CO.,  LTD.,  TORONTO 
Most  Complete  Lins  of  Time  Switches  for  Heating,  Ventilating,  Air  Con¬ 
ditioning,  Refrigeration,  Water  Softening,  Sewage  Disposal,  Pumping,  and 
General  Electrical  Applications. 
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BLOOMER 


COOLING  TOWERS 
QUALITY ...  at  g 
competitive  PRICE 


5  thru  550 Tons  in  a  Single  Cell 


All  model*  thru  200  tons 
can  be  shipped  factory- 
assembled  for  job-site  de¬ 
livery  by  truck. 

All  models  available 
knocked-down  for  easy 
field  erection. 

Experienced  engineering 
assistance  available. 


V* 


GALVANIZING 


RUSTOIEUM 

EXTERIOR 

COATING 


1 


H  STEEL  CASING 

IIgalvanizing 

S-VAPOR  SEAL 
I  INTERIOR 
I  COATING 


BLOOMER  CASING 


GALVANIZING 


STEEL  CASING 


GALVANIZING 


ORDINARY  CASING 


""fTsTc'e 'cOM^Ahl'Y'"  : 

1231  W.  47tli  St.  Chicago  9,  III.  ■ 

Send  FREE  catalog  on  BLOOMER  COOLING  TOWERS  I 

Compony— _  ■ 

lndividual__ _  * 


I  • 

I  Address _  I 

I  • 

- - - 


BOOK  REVIEWS 


(Continued  from  page  153) 

for  his  services,  service  contracts,  selection  of  his 
engineers,  how  he  sells  his  services,  etc.  Part  2, 
devoted  to  the  management  of  his  practice,  covers 
the  forms  of  organization,  his  operations,  personnel 
problems,  plant  and  equipment,  accounting  and 
financing,  costs  and  profits,  etc.  The  appendices  con¬ 
tain  .sample  contracts,  description  of  grades,  and  a 
suggested  classification  of  accounts  for  consulting 
engineers. 

The  Consulting  Engineer  is  published  by  John 
Wiley  &  Sons,  Inc.,  440  Park  Avenue  South,  New 
York  16,  N.Y.  It  has  258  pages,  is  handsomely  bound 
and  printed,  and  is  priced  at  $5.95. 

ESTIMATING — The  Mechanical  Estimator's  Guide, 
1961  edition,  by  John  Gladstone,  is  a  completely  re- 
vi.sed  and  enlarged  version  of  the  1960  edition  that 
was  warmly  received  by  the  trade.  Used  by  engineers, 
architects,  contractors,  and  others,  it  covers  pricing 
data  for  air  distribution,  concrete  pads  and  founda¬ 
tions,  cooling  towers,  ductwork,  electrical  wiring  and 
components,  fans  and  blowers,  heating  equipment, 
insulation,  painting,  piping,  pumps,  refrigeration 
.systems  for  air  conditioning,  and  many  other  topics. 

In  his  introduction,  the  author  decries  the  prac¬ 
tice  of  engineers,  contractors,  and  manufacturers  in 
keeping  secret  the  source  of  their  information.  In  an 
atmosphere  where  there  is  a  very  poor  exchange  of 
thinking,  in  addition  to  a  general  lack  of  education, 
the  subject  itself  mu.st  suffer  many  weaknesses,  he 
says.  It  is  Mr.  Gladstone’s  intent  to  “place  this  sub¬ 
ject  under  a  bright  floodlight.’’ 

Mechanical  Estimator’s  Guide,  2nd  edition,  is  a 
pla.stic-bound,  8V2  x  11  inch,  156-page  book  published 
by  Technical  Guide  Publication.s,  Inc.,  224  N.E.  59th 
Street,  Miami  37,  Fla.  Price  is  $6.95  per  copy. 

BUILDING  CONGRESS  PAPERS— The  proceedings 
of  the  fir.st  Indu.strial  Building  Congress,  held  last 
December  in  New  York  in  conjunction  with  the  In¬ 
dustrial  Building  Exposition,  have  been  published  by 
Clapp  &  Poliak,  Inc.,  of  New  York.  The  book.  Indus¬ 
trial  Building,  volume  one,  will  be  published  annually 
after  each  congress.  The  next  congress  and  exposition 
take  place  in  New  York  in  September. 

The  volume  is  cloth-bound,  with  232  pages,  and 
contains  the  texts  of  the  38  papers  presented  at  the 
sessions.  Topics  covered  are  “Determining  the  Best 
Facility  for  a  Company's  Needs,’’  “Some  Critical 
Financial  Que.stions,’’  “Modernization  vs.  a  New 
Plant,’’  “Picking  a  Location  Best  Suited  to  Your 
Needs,’’  “New  Dimensions  in  Plant  Design,’’  “Work¬ 
ing  with  Community  Officials,’’  “Employee  Services,’’ 
“The  Use  of  Prefabricated  Components,’’  “Advances 
in  the  Use  of  Concrete,”  “New  Developments  in  Ap¬ 
plication  of  Plastics  to  Industrial  Construction,” 
“Methods  of  Designing  Flexibility  into  Your  Plant,” 
“How  a  Small  Company  Built  Two  Plants,”  “How  a 
Large  Company  Built  a  Small  Plant,”  “Modernizing  a 
I  Continued  on  page  156) 
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CLASSIFIED 

ADVERTISING 

Sold  at  $12  per  column  inch. 


PRINTED  FORMS  available  for  Immediate  ship¬ 
ment.  Heatinir  A  oil  burner  materials  form, 
burner  service  record  cards,  service  order  forms, 
inspection  information  form,  survey  sheet  and 
others.  Also  can  .supply  BURNER  SERVICE  form 
In  8  part  EZK-SNAP  wltb  3  carbons  In  each  set. 
1200  sets.  Imprinted  with  your  name,  address 
and  telephone,  only  $20.40.  Send  for  samples — 
no  obligation.  Write  Dept.  AC.  De*tree  Day 
Systems.  39-30  58th  St.,  Woodslde  77,  N.  V. 


MANUFACTURERS  AGENTS 

An  established  manufacturer  with  25  years  experi¬ 
ence  producing  ventilating  eguipment  is  looking 
for  manufacturer's  agents  in  many  sections  of  the 
country  to  sell  their  new  line  of  industrial  fans. 
The  products  include  axial  flow  and  tubeaxial 
fans,  both  direct  and  belt  driven,  and  power  roof 
ventilators. 

Please  reply  Box  914,  Air  Conditioning,  Heating 
A  Ventilating.  93  Worth  St..  New  York  13.  N.  Y. 


OVERSEAS  REGIONAL 
SALES  MANAGER 

Ovarsaas  opportunity  for  anqinaar  with  S  to  10 
yaars  application  and  salat  anginaaring  axpari- 
anca  in  air  conditioning,  haating  and  vanti- 
lating  fiald.  Rasponsibla  for  activitias  of  salat 
raprasantativas  and  distributors  in  tavaral  for- 
aign  countrias.  Naw  intarnational  talas  organi- 
lation  and  axoanding  foraign  markats  provida 
unusual  growth  possibilitias.  All  inquirias 
acknowladgad  and  traatad  confidantially. 
Write: 

G.  J.  BUMP 

staff  Employment  Manager 

The  Trane  Company 
La  Crosse,  Wisconsin 


ASSISTANT  EDITOR  WANTED 

This  magazine  is  seeking  a 
young  mechanical  eiiginer  inter¬ 
ested  in  making  technical  maga¬ 
zine  editing  a  career.  Position  is 
stable,  interesting,  stimulating. 
Send  resume  to  Clifford  Strock, 
Editor,  Air  (Conditioning,  Heat¬ 
ing  and  Ventilating,  93  Worth 
St.,  New  York  13,  N.  Y. 


BOOKS 

.  .  .  give  you  the  answers  to 
your  job  problems.  And  iPs 
easy  to  get  them  by  mail.  Just 
read  the  descriptions  on  the 
insert  opposite  the  back  cover 
and  use  the  prepaid  order 
card  to  get  the  ones  you  want. 


^eMe  §10: 

SLUDOO 


MULATI 


OTAND 


riHENTR 


As  They  Have  For  40  Years,  Engineers  Everywhere  Today  Rely 
On  METROPOLITAN’S  Quality  Chemical  Maintenance  Prod¬ 
ucts  And  Consulting  Services.  | 

Through  Scientific  Field  Surveys  And  Laboratory  Analyses 
METROPOLITAN  Works  Closely  With  You  To  Find  The  Right 
Answers  To  Your  Specific  Problems. 

To  Prevent  Or  Eliminate  Problems  Of  Scale,  Corrosion,  Slime, 
Soot,  Slag,  Sludge  Caused  By  Impurities  In  Water  And 
Fuels  ...  In  Boilers,  Cooling  Towers,  Evaporative  Conden¬ 
sers,  Storage  Tanks,  Steam  &  Return  Lines,  General  Water 
Supply  Systems  ...  In  Industrial  Plants,  Office  Buildings,  Apart¬ 
ment  Houses,  Public  Institutions,  Hotels,  Theaters,  Stores  .  .  . 

ASK  FOR  THE  MAN  FROM  METROPOLITAN.  HE  HAS  THE  CHEMICAL 
SOLUTION  FOR  YOU. 


See  our  Representative  in  your  area 
or  write  us  for  complete  information. 

METROPOLITAN  REFINING  CO.,  INC. 

50-23  TWENTY-THIRD  STREET 
•  LONG  ISLNND  CITY  1,  N.Y. 
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(Continued  from  page  15i) 

75-Year-Old  Building,”  “Controlling  Costs  During 
Construction,”  “Handling  Construction  Problems  in 
Foreign  Countries,”  “How  and  When  Should  Com¬ 
panies  Handle  Their  Own  Construction,”  “Develop¬ 
ments  in  the  Use  of  Structural  Steel”  and  “New 
Applications  of  Aluminum  in  Industrial  Construc¬ 
tion.” 

Cost  of  the  volume  is  $10,  postpaid,  from  Clapp  & 
Poliak,  Inc.,  341  Madison  Ave.,  New  York  17,  N.Y. 

AIR  SAMPLING  INSTRUMENTS— The  ACGIH 
Air  Sampling  Instrument  Manual  is  a  valuable  refer¬ 
ence  source  published  by  Air  Sampling  Instrument 
Committee,  American  Conference  of  Governmental 
Industrial  Hygienists.  It  is  an  up-to-date  compendium 
of  instruments  for  the  industrial  hygiene  field,  con¬ 
taining  comprehensive  descriptive  information  on 
uses,  operating  principles,  physical  descriptions,  per¬ 
formance  data,  operating  in.structions,  maintenance 
instructions,  and  commercial  source,  if  any,  for  al¬ 
most  all  of  the  air  sampling  instruments  currently  in 
use  in  the  United  Sbites.  In  addition,  the  manual 
contains  authoritative  discussions  on  air  sampling 
techniques  and  theory  by  di.stinguished  authors  in¬ 
cluding  Professors  Leslie  Silverman  of  the  Harvard 
School  of  Public  Health,  and  Theodore  Hatch  of  the 
University  of  Pittsburgh  School  of  Public  Health. 

Purchase  orders  should  be  forwarded  to:  Secre¬ 
tary  Trea.surer,  ACGIH,  1014  Broadway,  Cincinnati 
2,  Ohio.  The  price  is  $7.50  per  copy  with  a  discount 
of  20%  on  all  orders  of  10  or  more  copies.  Full-time 
students  may  purcha.se  the  manual  at  a  discount  price 
of  $5. 

SHEET  METAL  DRAFTING — Designed  for  courses 
in  technical  institutes,  trade  and  vocational  schools, 
and  adult  evening  classe.s.  Sheet  Metal  Drafting,  by 
Melving  L.  Betterley,  profes.sor  and  head.  Depart¬ 
ment  of  Engineering  Drawing,  The  State  University 
of  Iowa,  should  be  particularly  u.seful  in  apprentice 
and  industrial  training  programs. 

The  textbook  covers  all  pha.ses  of  drawing:  tech¬ 
niques,  projection  principles,  and  descriptive  geom¬ 
etry,  integrated  and  applied  to  situations  in  the  sheet 
metal  field.  The  first  eight  chapters  concern  the  basic 
elements  of  drafting  and  are  useful  to  draftsmen  in 
all  industries.  They  also  .serve  as  preparation  for  the 
sheet  metal  application  in  chapters  on  parallel-line, 
radial-line,  and  triangulation  development.  Each 
chapter  is  followed  by  a  series  of  exercises  from 
which  the  teacher  and  student  may  select  practice 
material.  The  book  may  be  a  valuable  reference  in 
any  classroom  or  drafting  office. 

Sheet  Metal  Drafting  is  published  by  McGraw-Hill 
Book  Co.,  Inc.,  330  West  42nd  Street,  New  York  36, 
N.Y.  With  cardboard  cover  and  spiral  bound,  it  is 
priced  at  $6.50. 


AIR  POLLUTION  LAWS— A  Digest  of  State  Air 
Pollution  Laws,  1960  edition,  has  been  published  by 
Public  Health  Service  of  the  U.S.  Department  of 
Health,  Education,  and  Welfare  and  is  for  sale  by 
the  Superintendent  of  Documents,  U.S.  Government 
Printing  Office,  Washington  25,  D.C.  for  75  cents. 
This  is  a  revised  edition  of  a  publication  printed  in 
1959  and  includes  State  laws  enacted  during  calendar 
year  1960.  There  are  126  pages  in  all,  with  paper 
cover  and  three-hole  punching. 

GYPSUM  AND  PLASTER  STANDARDS— ASTil/ 
Standards  on  Gypsum  Products  and  Plaster  Aggre¬ 
gates,  with  Related  Standards,  second  edition,  1960, 
sponsored  by  ASTM  Committee  C-11  on  Gypsum  and 
published  by  the  American  Society  for  Testing 
Material.s,  1916  Race  St.,  Philadelphia  3,  Pa.  The  hard 
covered,  6x9  inch,  159-page  book  is  av'ailable  from 
the  publisher  at  $2.75.  It  contains  16  specifications, 
11  methods  of  test,  and  4  sets  of  definitions  relating 
to  gypsum  products  and  plaster  aggregates. 

Specifications  for  gypsum  backing  board  and  the 
method  of  test  for  surface  burning  characteristics  of 
building  materials  have  been  added  since  the  previous 
edition.  Revisions  have  been  made  in  five  specifica¬ 
tions,  seven  methods,  and  one  set  of  definitions  re¬ 
tained  from  the  previous  edition  issued  in  1957. 

Typical  of  the  contents  are:  Definitions  of  Terms 
Relating  to  Gypsum,  Specifications  for  Gypsum,  Test¬ 
ing  Gypsum  and  Gypsum  Products,  Test  for  Unit 
Weight  of  Aggregate,  Specifications  for  Gypsum 
Wallboard,  Definitions  of  Terms  Relating  to  Lime, 
Specifications  for  Gypsum  Molding  Plaster,  Specifi¬ 
cations  for  Gypsum  Sheathing  Board,  Specifications 
for  Special  Finishing  Hydrated  Lime,  Specifications 
for  Gypsum  Concrete,  Specifications  for  Gypsum 
Backing  Board,  and  Fire  Tests  of  Building  Construc¬ 
tion  and  Materials. 

BOILERS — is  a  comprehensive,  practical  engineering 
book  on  selection,  application,  and  performance  by 
Carl  D.  Shields,  a  registered  professional  engineer 
who  heads  his  own  consulting  engineering  firm  and 
practices  in  Philadelphia  and  Wilmington.  The  book 
is  intended  to  help  all  those  who  are  involved  in  speci¬ 
fication,  selection,  installation  and  operation. 

The  32  detailed  chapters  have  been  organized  with¬ 
in  six  major  sections:  (1)  boiler  classification:  steel 
firetube,  steel  watertube,  steel  shell,  cast-iron,  posi¬ 
tive  circulation  boilers,  water  heaters,  etc.;  (2)  boiler 
design:  principles,  furnace  and  fireside,  blowdown 
and  steam  purification,  superheaters,  reheaters,  at- 
temperators,  economizers,  and  air  heaters;  (3)  steam 
generating  equipment:  packaged,  central-station 
steam,  nuclear;  (4)  boiler  construction;  (5)  industry 
regulation:  code.s,  standards,  ratings,  etc.;  and  (6) 
industry  status:  performance,  comparisons,  trends. 
Fundamentals  are  stressed;  mathematics  minimized. 

Boilers — Types,  Characteristics,  and  Functions,  is 
a  handsome  10  x  7  inch,  559-page,  well-indexed  vol¬ 
ume  available  from  publisher  F.  W.  Dodge  Corp.,  119 
West  40th  St.,  New  York  18,  N.Y.  Price  is  $15. 
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CAST  IRON  BOILERS  by  H.  B.  Smith 
have  as  low  a  draft  loss  as  any  other 
boiler  of  its  size,  cast  iron  or  steel. 
Inside  Front  Cover  Item  200 

TRAPPING  UNIT  HEATERS  explained  in 
48-page  Armstrong  steam  trap  book 
which  tells  how  to  correctly  size,  install 
and  maintain  for  any  pressure  or  tem¬ 
perature.  (Catalog  K). 

Page  1  Item  201 

GENETRON  1 1  SOLVENT  available  now 

in  pressurized  cylinders  for  cleaning 
out  mildly  contaminated  systems  fol¬ 

lowing  burnout,  from  General  Chemical 
Division. 

Page  2  Item  202 

UNIT  HEATERS  for  every  application 
you  can  think  of  are  made  by  Nesbitt, 
as  described  in  publicatians:  Little 
Giants,  No.  402;  Propeller  fan  units. 
No.  401;  Gas  fired  units.  No.  400; 
Giant  units,  Na.  404. 

Page  5  Item  203 

SOLARTROL  is  a  system  made  by 
Powers  Regulator  which  measures  sun 
intensity  and  regulates  air  conditioning 
systems  accordingly.  Information  on 
this  electronic-pneumatic  control  system 
available. 

Pages  6-7  Item  204 

STEAM  TRAPS  are  available  in  a  com¬ 
plete  line  from  Hoffman.  All  parts 
easily  serviced  or  replaced.  Informa¬ 
tion  available. 

Page  9  Item  205 

ROOF  VENTILATOR  by  Penn  Ventilator 
called  The  Linea  is  a  bold  linear  design 
concept  featuring  matched  hausings  for 
all  requirements.  The  ultimate  in  qual¬ 
ity.  Bulletin  L-61  explains. 

Page  1 1  Item  206 

DUCT  MAKER  from  Spiro  U.S.A.,  Inc., 

saves  up  to  40%  raw  material.  Make 
your  own  spiral  lock  seam  tubing  for 
air  canditioning  and  ventilating  ducts. 
Inforrration  available. 

Page  13  Item  207 

PROTECTED  INSULATION  by  Foster  as¬ 
sures  resistance  to  practically  any  con¬ 
dition  insulation  can  be  expected  to 
encounter.  Bulletins  contain  solutions  to 
insulation  problems. 

Page  15  Item  208 


CENTRIFUGAL  FANS  made  by  Mg  have 
the  backward  curved  airfoil  blade  de¬ 
sign,  the  greatest  step  forward  in  fan 
design  in  40  years.  Catalogs  DB2-100; 
DB2-200;  DB2-306;  and  DB2-302 

offered. 

Pages  16-17  Item  209 

AEROFIN  COILS  permit  ample  heat- 
exchange  capacity  in  a  limited  space, 
permitting  high  velacities  at  minimum 
resistance.  Sold  only  by  manufacturers 
of  fan  system  apparatus. 

Page  18  Item  210 

CENTRILINE  FANS  by  Westinghouse  are 
a  salution  to  areas  limited  by  low  head 
room.  New  catalog  offered. 

Page  19  Item  211 

ARI  SHOW  in  Los  Angeles  this  February 
will  be  attended  by  over  15,000  pros¬ 
pects  in  a  mood  to  buy  air  conditian- 
ing,  heating  and  refrigeratian  prod¬ 
ucts.  Information  on  space  reservatians 
available. 

Page  20  Item  212 

McQUAY  SEASONMASTERS  are  new 

single  and  multi-zone  central  station 
air  conditioning  units  that  are  ex¬ 
tremely  campact.  Catalog  560  de¬ 

scribes  44  models. 

Page  21  Item  213 

POLYPHASE  MOTORS  by  Wagner  drive 
air  moving  equipment  at  St.  Louis'  jet 
airport— quietly.  Compact  and  drip- 
proof.  Information  available. 

Page  22  Item  214 

GREASE  INTERCEPTORS  by  Josam  Mfg. 
Co.  are  the  only  ones  that  will  dis¬ 
charge  collected  grease  at  the  turn  of 
a  valve,  as  described  in  Manual  W. 
Page  23  Item  215 

STEEL  PIPE  from  USS  National  Tube 
Division  is  delivered  faster  than  any¬ 
one  else's,  thanks  ta  excellent  dis¬ 
tributor  service. 

Page  24  Item  216 

MOISTURE  AND  LIQUID  INDICATOR, 

the  Sporlan  See-All,  has  single  dot  that 
shows  how  dry  the  refrigerant  is,  at  a 
glance.  Bulletin  70-10  describes. 

Page  25  Item  217 


ULOK  AIR  FILTERS  by  Union  Carbide 
are  the  remarkable  cube-type  units 
providing  a  new  and  better  way  ta 
clean  air.  Up  ta  600%  langer  service 
life  over  other  throw-away  filters. 
Bulletins  available. 

Page  26  Item  218 


REFRIGERATION  PACKAGES  from  7 'A 
to  1 50  tons  are  available,  more  quickly, 
from  Bell  and  Gossett.  Complete  engi¬ 
neering  data  offered. 

Page  27  Item  219 


SELECTOGRAPHIC  DATA  CENTER  by 

Honeywell  has  built-in  flexibility  far 
all  central  air  conditioning  control  ap¬ 
plications.  Information  available. 

Pages  28-29  Item  220 

AIR  COOLED  CONDENSING  UNIT  by 

Tuck-Aire  Furnace  Co.  won't  trip  out  in 
cold  or  hot  weather;  in  fact,  cantinues 
to  work  under  all  ambient  conditions. 
Complete  specifications  available. 

Page  31  Item  221 


P-K  SCALEFREE  230  is  the  first  indirect 
gas-fired  storage  water  heater,  pra- 
viding  lots  of  hot  water,  fast.  Bulletin 
No.  4  has  complete  data. 

Page  33  Item  222 


GALVANIZED  SHEETS  by  Wheeling 

Corrugating  Company  (SofTite  Cop-r- 
loy)  wark  easier  because  they  are  soft 
and  ductile.  Information  available. 
Pages  34-35  Item  223 

ADJUSTABLE  ORIFICE  VALVE  by  Marsh 

is  the  answer  ta  easy,  highly  efficient 
balancing  of  both  steam  and  hot  water 
systems.  Bulletin  an  the  new  R-105 
radiator  valve  offered. 

Page  36  Item  224 


ULTRALITE  DUCT  INSULATION  by  Gus- 
tin-Bacon  easily  covers  unusually 
shaped  duct  systems.  Made  af  lang, 
strong  textile-type  glass  fibers.  High 
thermal  efficiency,  low  installed  cost. 
Information  available. 

Page  37  Item  225 
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INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


ABSORPTION  WATER  CHILLER  made  by 
Trane  has  exclusive  hermetic  design 
that  assures  dependable,  economical 
operation.  Information  available. 

Pages  38-39  Item  226 

JENKINS  VALVES  used  at  Tulane  Uni¬ 
versity  for  their  long-range  dependa¬ 
bility  and  maintenance  economy.  They 
cost  no  more. 

Page  40  Item  227 

AIR  MOVING  Is  performed  by  these 
L.  J.  Wing  products:  Through  ducts, 
axial  flow  fans;  through  the  roof, 
power  roof  ventilators;  through  the 
wall  or  window,  Wingfoil  fans.  De¬ 
scribed  in  Bulletins  AFF-61;  PRV-6I, 
and  WSF-61. 

Page  41  Item  228 

AIR-COOLED  CONDENSERS  by  Halstead 
&  Mitchell  have  Limitrol  valve  that  lets 
you  use  them  year  round.  Capacities 
5-100  tons.  Bulletin  AC-102  describes. 
Page  42  Item  229 

HOT  WATER  BOILER  made  by  Orr  & 
Sembower  is  so  designed  that  effect 
of  thermal  shock  is  eliminated.  Power- 
master's  5  to  1  turndown  eliminates 
waste  of  fuel  in  every  range.  Bulletin 
1275  explains. 

Page  43  Item  230 

UNIT  HEATERS  from  Bryant  Mfg.  Co. 

now  available  in  new  large  sizes  in 
deluxe  and  standard  lines.  Information 
available. 

Page  44  Item  231 

ROUGH-IN  MANUAL  available  from 
Wade  Mfg.  Co.  includes  1001  engi¬ 
neering  drawings  with  dimensions  for 
1001  Wade  products. 

Page  45  Item  232 

DISTINCTIVE  DIFFUSERS  tradenamed 
StripLine  are  now  available  in  extruded 
aluminum  from  Air  Devices  Inc.  Tech¬ 
nical  catalog  ES-105  describes. 

Page  46  Item  233 

FOUR  BOOKS  ON  CONTROLS,  Steam 
Booklet,  L-711;  Flow  Switch  Bulletin, 
FS-IA;  Hot  Water  Companion  Booklet, 
P-30-C,  and  Special  Application  Book¬ 
let,  ERS-A.  Available  from  McDonnell 
&  Miller. 

Page  47  Item  234 

HEAT  PUMP  Weathermakers  by  Carrier 
are  practical  even  in  colder  climates. 
Information  is  available. 

Page  48  Item  235 


EXPANSION  JOINTS  were  invented  by 
Adsco  (Div.  Yuba  Consolidated  Indus¬ 
tries  Inc.).  The  company  is  still  the 
largest  manufacturer  of  all  types  of  ex¬ 
pansion  joints.  Information  available. 
Page  49  Item  236 

UNIT  HEATER  THERMOSTAT  by  Penn 
Controls  features  easy-to-use,  locking- 
type  knobs  for  heating  and  summer 
ventilation.  Data  on  Series  822  unit 
available. 

Page  50  Item  237 

SKIDMORE  PUMPS  described  in  two 

new  bulletins:  Bulletin  19-B  on  Type  UV 
and  Bulletin  21-C  on  Type  CCVS. 

Page  51  Item  238 

CAST  IRON  BOILERS  by  Weil-McLain 
are  sectional,  therefore  any  capacity 
boiler  will  go  through  any  door.  In¬ 
formation  available. 

Page  52  Item  239 

QUIET  MOTORS  for  air  conditioning  in¬ 
stallations  by  Allis-Chalmers  are  rap¬ 
idly  installed,  easily  serviced  and  resist 
moisture.  Information  available. 

Insert  53-56  Item  240 

URETHANE  FOAM  INSULATION  from 
Mobay  Chemical  Co.  is  low  in  cost, 
easy  to  install,  and  unsurpassed  in 
performance.  Information  available. 
Page  57  Item  241 

QUICK-OPENING  VALVES  made  by 

Everlasting  Valve  Co.  incorporate  leak- 
proof  seals  and  straight-through  flow 
with  minimum  pressure  drop.  Bulletin 
available. 

Page  58  Item  242 

MODERN  BOILERS  made  by  Cleaver- 
Brooks  give  you  more  heat  for  the  fuel 
dollar,  offsetting  the  rising  cost  of  fuel. 
Set  of  boiler-room  templates,  designed 
for  consulting  engineers,  offered. 

Page  59  Item  243 

DUAL-FUEL  FIRING  under  forced  draft  is 
available  in  Iron  Fireman  packaged 
boilers.  Cleanest  fire  and  maximum 
economy,  WhirlPower  specifications 
offered. 

Page  123  Item  244 

CARRIERS,  DRAINS  and  engineered 
plumbing  products  by  Jay  R.  Smith 
make  possible  "easy  to  clean"  rest 
rooms  with  each  fixture  off  the  wall. 
Information  available. 

Page  125  Item  245 

PRIMARY-SECONDARY  PUMPING  dis¬ 

cussed  in  Bell  and  Gossett  booklet. 
System  reduces  pump  horsepower,  im¬ 
proves  heat  control  and  saves  fuel. 
Page  127  Item  246 


COPPER  PIPE  AND  TUBE  MANUAL  is 

available  in  new  edition  (Publication 
B-1)  from  Anaconda  American  Brass 
Co.  Sixty  pages  of  well-illustrated  data, 
free. 

Page  129  Item  247 

NEW  FILTER-DRYER  offered  by  Alco 
Valve  is  the  first  and  only  silica-gel 
P.  A.  400  and  Molecular  Sieve  block 
desiccant  unit. 

Page  131  Item  248 

CLASSROOM  HEATING,  VENTILATING 

by  The  Western  Schoolboy,  a  gas-fired 
unit  ventilator  made  by  Tuck-aire  Fur¬ 
nace  Co.,  is  economical  and  quiet.  In¬ 
formation  available. 

Page  132  Item  249 

1961  ASHRAE  GUIDE  AND  DATA  BOOK 

on  fundamentals  and  equipment  now 
includes  refrigeration  subjects.  An  en¬ 
tirely  new,  1250-page  quick  reference. 

Page  133  Item  250 

ROOF  EXHAUST  FANS  with  fiberglass 
housings  in  color  are  offered  by  David¬ 
son  Fan  Ca.  New  housing  deadens 
sound.  Complete  facts  available. 

Page  134  Item  251 

FLUSH  KLEEN  system  from  Chicago 
Pump  Co.  cannot  be  clogged.  Special 
strainer  permits  only  liquid  into  the 
pump.  Bulletin  122-D  explains. 

Page  135  Item  252 

ALNOR  PYROCON  is  a  fast,  accurate, 

easy-to-use  instrument  for  surface 
temperature  readings  in  heating  and 
air  conditioning  work.  Information 
available. 

Page  136  Item  253 

PACKAGED  GENERATOR  for  steam  or 

hot  water  by  Petro  is  a  new  product 
incorporating  every  modern  feature. 
Complete  specifications  available. 

Page  137  Item  254 

Z-CRETE  ECONOMY  CONDUIT  insula¬ 
tion  for  underground  heat  distribution 
in  free-draining  soil  available  from 
Concrete  Thermal  Casings,  Inc.  In¬ 
formation  available. 

Page  138  Item  255 

QUICKDRAFT  UNITS  solve  combustion 
problems.  Stops  pulsating  and  chatter¬ 
ing.  One  unit  handles  furnace  or  boil¬ 
er,  incinerator  and  hot  water  heater 
on  single  chimney. 

Page  139  Item  256 

ALUMINUM  ROOF  EXHAUSTERS  in 

direct-drive  and  low-silhouette,  cen¬ 
trifugal,  belted-power  units  are  de¬ 
scribed  in  catalog  of  Greenheck  Fan 
&  Ventilator  Corp. 

Page  1 39  Item  257 
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SPRAY  N021ZLES  by  Spraying  Systems 
Co.  for  evaporative  roof  cooling  con 
reduce  indoor  temperatures  on  sunny 
days  10  to  20  deg  F,  saving  on  air 
conditioning  costs.  Bulletin  81  explains. 
Page  139  Item  258 

AIR  INTAKE  UNIT  that  meets  your  exact 
requirement  can  be  supplied  by  Hart- 
zell  Propeller  Fan  Co.  Gas-fired  capaci¬ 
ties;  15,000-90,000  cfm;  steam  fired: 
4,000-36,000  cfm.  Information  avail¬ 
able. 

Page  140  Item  259 

FLOATS  for  any  liquid  level  control 
problem  are  available  from  Arthur 
Harris  &  Co.  Float  catalog  offered  as 
helpful  technical  data. 

Page  141  Item  260 

INDUCED  DRAFT  FANS  by  Lehigh  help 
eliminate  large,  costly,  unsightly 
stacks.  They  maintain  a  constant  over¬ 
fire  draft  regardless  of  atmospheric 
conditions.  Bulletin  available. 

Page  142  Item  261 

SCREENLESS  PUMPS  for  sewage  and 
drainage  pumping  with  a  really  non¬ 
clog  impeller  available  from  Weil 
Pump  Co.  Bulletin  C-900  explains. 

Page  143  Item  262 

"WHO'S  WHO  in  Certified  Perfarmance 
Ratings"  (Bulletin  261A)  is  a  new  pub¬ 
lication  of  Air  Moving  and  Condition¬ 
ing  Association  that  is  an  official  direc¬ 
tory  of  manufacturers  and  products 
licensed  by  AMCA  to  use  the  Certified 
Ratings  Seal. 

Page  144  Item  263 

ROOF  VENTILATOR  called  the  Centri- 
dyne  by  Western  Engineering  and  Man¬ 
ufacturing  Co.  is  a  new  compact  cen¬ 
trifugal  unit,  as  low  as  1116  inches. 
Technical  information  available. 

Page  145  Item  264 

INDUSTRIAL  THERMOMETERS  by  Trerice 
are  now  available  in  high  quality 
stainless  steel  at  lower  cost.  From  —40 
to  +950  deg  F.  Bulletin  201  explains. 
Page  145  Item  265 

PRESSURE  BURNERS  for  dual-fuel,  gas, 

or  oil  by  Synchronous  Flame,  Inc.  is  the 
prestige  burner  designed  for  the  hard- 
to-fire  job.  Information  available. 

Page  145  Item  266 

HYGROL  LIQUID  ABSORBENT  is  the 

heart  of  the  Niagara  Blower  Co. 

method  of  air  conditioning  to  produce 
dry,  clean  air  at  the  right  temperature. 
Bulletins  112,  and  131  explain. 

Page  146  Item  267 

FLEXAUST  HOSE  made  of  high  quality  ' 
neoprene-coated  fabrics  has  proven  it¬ 
self  in  thousands  of  successful  installa¬ 
tions  to  be  a  money-saver.  Corrosion, 
abrasion  resistant.  Details  available. 
Page  147  Item  268 


AIR  FILTER  GAGE  by  F.  W.  Dwyer  tells 
exactly  when  to  replace  filters.  The 
only  practical  and  economical  way— 
via  pressure  drop.  Bulletin  CIO  ex¬ 
plains. 

Page  148  Item  269 

NEW  WAHR  COOLER  LINE  by  Cordley 
and  Hayes  guaranteed  five  years.  Full 
line  of  28  job-rated  models  offered. 
Catalog  61  available. 

Page  149  Item  270 

CERAMIC  HEAD  GAS  BURNERS  by 
Power  Flame  have  no  metal  parts  in 
heat  zone,  eliminating  costly  mainte¬ 
nance.  From  200,000-12  million  Btu. 
Thoro-Mix  specifications  available. 

Page  150  Item  271 

FIN-COMB  by  Watsco  straightens  and 
cleans  evaporator  and  condenser  fins; 
is  simply  drawn  through  the  fin.  In¬ 
formation  available. 

Page  151  Item  272 

ALL-ALUMINUM  VENTILATORS  made  by 

Loren  Cook  Co.  boast  a  5-year  war¬ 
ranty  plus  lower  overall  costs.  Com¬ 
plete  specifications  available. 

Page  151  Item  273 

INDIVIDUAL-ROOM  CONDITIONING  in 

new  Fairmont  Hotel,  San  Francisco,  ac¬ 
complished  with  Drayer-Hanson  popu¬ 
lar  Spotaire  LRC's.  Bruchure  150.01 
explains. 

Page  152  Item  274 

7-DAY  TIME  SWITCH  by  Tork  with  20- 
hour  reserve  power  permits  heating 
during  power  failure.  Ideal  control  for 
heating,  air  conditianing  and  lighting. 
Complete  catalog  offered. 

Page  153  Item  275 

POLYETHYLENE  INSERTS  called  Alka- 
serts  push-fit  easily  and  securely  in 
inlet  ends  of  new  or  old  condenser 

tubes,  prolonging  tube  life.  Bulletin 
600  explains. 

Page  153  Item  276 

COOLING  TOWERS  of  quality  at  a  com¬ 
petitive  price  in  capacities  of  5  through 

550  tons  in  a  single  cell  are  described 
in  catalog  on  Bloomer  cooling  towers 
by  Fiske  Co. 

Page  154  Item  277 

ELIMINATE  SCALE,  CORROSION,  slime, 
saot,  slag,  sludge  caused  by  impurities 
in  water  and  fuels.  Metropolitan  Re¬ 
fining  Company  has  the  proper  chem¬ 
ical  antidote.  Information  available. 
Page  155  Item  278 

FANS  for  virtually  any  industrial  air 

handling  assignment  are  made  by 
Clarage.  America's  largest  industrial 
corporations  are  users.  Information 
available. 

Inside  Back  Cover  Item  279 

3-WAY  MIXING  AND  BY-PASS  VALVES 

by  Johnson  Control  have  simplified 
design  for  superior  performance,  cut¬ 
ting  upkeep  time  in  half.  Bulletins 
V-214;  V-215;  V-210,  and  V-211. 

Back  Cover  Item  280 


Here  is  a  Book 
You  Cannot  Afford 
to  be  Without! 


What  do  you  want  to  know  about 
radiant  heating?  Here  is  a  book  that 
gives  you  the  answers  —  the  right 
answers^written  by  an  outstanding 
authority  on  the  subject.  ‘‘Radiant 
Heating”  by  T.  Napier  Adlam,  pro¬ 
vides  basic  information  plus  work¬ 
ing  data  necessary  to  design  and 
install  efficient  systems  .  .  .  covers 
radiant  heating  with  ceiling,  wall 
and  floor  panels,  using  all  types  of 
fuels  .  .  .  shows  step-by-step  pro¬ 
cedure  in  laying  out  systems,  using 
simplified  charts  that  give  most  of 
the  essential  data  without  calcula¬ 
tion. 

If  you  want  authoritative  answers  to 
radiant  heating  questions,  you'll 
find  time-saving,  money-saving 
solutions  to  your  problems  in  this 
book.  Send  for  your  copy  today! 

$X00 

504  pages  337  illastrations 

postpaid 
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93  Worth  St. 
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SUMMER  MR  CONDITIONING 

by  S.  Koioo,  J.  R.  Carroll  and  H.  D.  BaroHhar 
Training  text  and  reference  book  on  residential  air  con¬ 
ditioning.  Covers:  Conifort  Conditions  —  Summer 
Weather — ^Tbe  Sun  in  Relation  to  the  House — Methods 
of  Cooling — ^The  Compressor  System  in  Packaged  Form 
— Fans — Duct  Systems — Distributing  Air  in  Rooms — 
Noise  Control — Heat  Gain  in  Houses — Designing  Air- 
Duct  Systems  and  Selecting  ^uipment  —  Operating 
Cooling  Equipment  —  The  Air-Conditioning  Industry. 
560  Pages,  266  Dhistratioas,  $8.00. 

WINTER  MR  CONDITIONING 

by  S.  Konzo,  J.  R.  Carroll  and  H.  D.  BaroHhar 

Does  for  hydronic  and  warm  air  heating  what  Summer  Air  Conditioning 
does  for  cooling.  Covers:  Tenmrature,  Humidity.  Wind,  Sim — Heat  Trans¬ 
fer  and  C^omfort  Standards — Reading  and  Draw^  Heating  Plans — House 
(Construction — (Calculating  Heat  Losses — Heat  (ieneration — Boilers  and 
Furnaces — Radiators  and  Convectors — Steam  Heatmg— Hot-Water  Heating 
— ^Warm-Air  Heating — Modulated  Heat  Delivery-Trends  and  Develop¬ 
ments  in  Heating.  6M  Pages,  300  IDastnitions,  $8.00. 

COMNNATION  OFFER 

Bodi  of  the  above  Air  CondMoobig  books,  $15.00. 


DESIGN  OF  HEATING  AND  VENTILATING 
SYSTEMS 

by  F.  W.  Hutchinson 

96  full-page  charts  solve  problems  of 
beating  and  ventilating  invcrfving  load 
detenmnation,  duct  desi^  panel  heating, 
solar  heating  and  combustion  anahm- 
Companion  book  to  Design  of  Air  (Con¬ 
ditioning  Systems.  Same  methods  to  ex¬ 
plain  and  solve  problems  are  used.  320 


Bodi  of  tbe  above  books  by  Prof.  F.  W. 
Hatchbison,  $12.50. 
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ENGINEERING  LIBRARY  IS  A  VALUABLE  ASSET 
START  BUILBING  YOURS  TODAY 


■  Written  by  a  pqiefitter 
for  pipefitters.  Covers: 
Pipe  Bending  —  Screwed 
Offsets  —  Mitered  Joints 
—  Dimensions — Screwed 
Fittings  —  Butt  Welding 
Fittings  —  Flanges  and 
Flanged  Fittings — Solder  Joint  Fittings — 
U-Bolts — Spacing  of  Hangers — ^Water  in 
Pipes — Pipe  Expansion — ^Identification — 
Contents  of  Tanks  —  Valves  —  Plastic 
Pipe  —  Metals  —  Steam  —  Mathemat¬ 
ical  Data  —  Measures  —  Conversion 
Tables — ^Trigonometry — Field  Layout  of 
Angles  —  Dictionary.  416  Pages,  248 
lUnstratioas,  $6.00. 


DESIGN  OF  UR  CONOITIONIHG  STSTEMS 

by  F.  W.  Hutchinson 

115  full-page  charts  solve  problems  of 
air  conditioning  system  design  involving 
cooling  load,  duct  design,  psychrcMnetncs, 
solar  energy,  comfcMt  conditioning,  panel 
cooling,  etc.  Fot  each  chart  the  engmeer- 
ing  and  mathematical  background  plus 
design  example  and  solution  are  given. 
336  Pages,  118  Illas.,  $7.00. 


PIPEFIHERS  HANDBOOK 


R  CONDIIli'^NC  ■ 


Enlarged  Second  Edition 
by  Forrest  R.  Lindsey 


HANDBOOK  OF  MR  CONDITIONING. 

HEATING  AND  VENTIUTING 

Edited  by  Clifford  Strock 

Completely  imw  book  containing  thousands  of 
facts,  figures,  data  and  principle  hundreds  of 
charts,  tables  and  maps.  Answers  problems 
you  face  every  day  in  your  work.  Subjects 
treated  thoroughly  include:  Air  Conditioning, 
Air  Handling,  Building  Heat  Loss,  Climatic 
Data,  C^mnbustion,  Degree-Days,  Dual  Duct 
Design,  Dust  Collection,  Fuel  Estimating, 
High  Velocity  Air,  Mathematics,  Motors,  Pi^ 
ing  and  Plumbmg,  Psychrometry,  Radiator 
Heating,  Refrigerants,  Service  Hot  Water, 
Solar  DiUa,  Steam  Flow,  Ventilation,  Warm 
Air  Heating,  Terminology  and  a  (Complete 
cross  index.  1094  Pages,  IVa"  x  10%”,  598 
Charts,  Maps,  Dias.,  518  Tables,  $15.00. 
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LOOK  OVER  THIS  LIST  OF  “BEST-SELLERS” 
CHOOSE  THE  OHES  YOU  HEED  TODAY 


SERVICE  HOT  WATER 

by  Fr*d  M.  R«Hm' 

Fu*!  Eflgin**r,  Tk«  D«yton  Power  and 
Light  Company,  Dayton,  Ohio 
An  exceptionally  comprehensive 
treatment  of  the  subject,  including 
methods  and  equipment,  piping,  flues, 
corrosion  and  fuel  cost  compansons, 
with  special  emphasis  on  estimating 
data  for  all  types  of  applications  pre¬ 
sented  in  65  tables,  17  graphs  and  13 
sketches. 

40  Pages  Popor  leaad  $2.00 

THE  DEGREE-DAY 

by  Clifford  Strode 

Editor,  Air  Conditioning,  Haating 

and  Vantilating 

What  the  degree-day  is,  extensive 
degree-day  tables  for  1212  U.S.  local¬ 
ities,  42  cities  in  Cana^  16  in  Alaska, 
how  the  degree-day  is  used  for  com¬ 
paring  operating  results  of  heating 
plants,  and  how  it  is  used  for  estimat¬ 
ing  fuel  consumption  for  building 
hating,  together  «ith  ten  maps  in 
color. 

40  Pages  Paper  Renad  $2.00 

BASIC  THERMDDYNAMICS 
OF  HEATING  AND 
COOUNG  SYSTEMS 

by  John  P.  Sandfort 
Associate  Profesior  of  Mechanical 
Engineering,  Iowa  State  College 
Those  thermodynamic  fundamen¬ 
tals  which  apply  to  heating  and  air 
conditioning  engineering  are  reviewed, 
beginning  with  elementary  concepts 
and  developing  more  complex  prin¬ 
ciples  with  examples  of  their  applica¬ 
tion.  This  will  be  a  refresher  for  en- 
^eers  in  practice  as  well  as  a  guide 
for  those  who  are  in  training  in  the 
fields  of  air  conditioning,  heating,  or 
ventilating. 

20  Pages  Paper  loond  $2.00 

SPfClAL: 

2  ar  SMTO  at  obava  $2.00  baahs  $1.S0  a*. 
10  ar  BMra  . $1.00  aa. 
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DESIGN  Df  PLUMBING  AND  DRAINAGE 
SYSTEMS 

by  L  Blandarmann 

Detailed,  illustrated  guide  covering  mod¬ 
em  plumbing  practice  and  design.  Basic 
problems  as  well  as  modem  specialized 
topics  are  discussed.  328  Pages,  201 
lUos.,  $7.00. 

aUlD  FLOW  IN  PIPES 

by  C.  H.  Mcaain 

How  to  solve  problems  involving  the 
flow  of  liquids  and  gaxs  through  pipes. 
How  to  hwdle  viscosity,  friction,  hrat, 
and  other  factors  expressed  in  various 
dimensional  systems.  Worked-out  prob¬ 
lems  show  applications  of  principles.  124 
Pages,  18  nias.,  $4.00. 

SNOW  MaTING 

by  T.  Napiar  Adlam 

Correct,  tested  steps  in  planning,  desir¬ 
ing,  building  and  operating  snow  meltmg 
systems.  Time  saving  charts,  tables  and 
graphs  give  data  and  simplify  every  step. 
224  Pages,  189  Dins.,  $4,50. 

HIGH  TEMPERATURE  WATER  SYSTEMS 

by  Owan  S.  Liabarg 

A  complete  and  concise  exposition  of  the 
principles,  design,  installation  and  appli¬ 
cation  of  high  temperature  water.  Written 
by  the  designer  of  many  of  the  world’s 
largest  systems.  Fm*  engineers,  operators, 
and  owners.  224  Pages,  109  nins.,  $6^50. 

FLOW  AND  FAN 

by  C.  H.  Barry 

Covers  moving  air  through  ducts,  fan 
selection  and  control,  duct  arrangement, 
system  characteristics,  flow  analysis. 
Basic  data  and  n^thods  used  to  calculate 
system  resistance.  Practical  information 
for  selecting  a  fan  for  any  duty.  232 
Pages,  84  nias.,  $4.00. 


Plaata  sand  ma  tha  following  books. 

□  ill!  ma.  □  nil  company.  □  Paymant  aacloMd,  saad  boob  postpaid. 
Ordart  from  oahtda  U.SA^  aicapt  Canada,  mutt  bo  accompanlad 
by  paymant  In  full  including  tOc  par  book,  potfaga  and  handling. 


NAME  . 

COMPANY  . 
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CITY  . ZONE . STATE 
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ELECTRICAL  TESTING  AND 
TRDUBLESHDDTING 

by  P.  T.  Groan 

How  to  locate  and  cmrect  faults  in  cir¬ 
cuits  of  all  kinds— controllers,  motors, 
transformers  and  transmission  lines.  Field 
tested  procedures.  An  ideal  training  and 
reference  book.  200  Pages,  100  Ulna., 
$5.00. 


PLANT  AND 
PRDCESS 
VENTUATIDN 

by  W.  C.  L  Hamaon 

Design  factors  and 
data  that  can  be 
applied  to  any  sit¬ 
uation.  Principles 
are  clear,  logical. 
Shows  how  to  esti¬ 
mate  exhaust  re¬ 
quirements  for 
dust  and  fume  producing  processes, 
hot  or  cold.  Principles  of  general 
ventilation  and  bulk  materials  han¬ 
dling.  448  Pages,  172  Dins.,  $9.00. 


Fuaoii 

MANUAL 


FUa  DIL  MANUAL 

by  P.  F.  Schmidt 

Pn^ierties,  selec¬ 
tion,  storage,  han¬ 
dling,  and  bummg 
of  sill  grades  of 
fuel  oil.  How  to 
assure  uniform 
quality,  eflkient 
combustion,  maxi¬ 
mum  value.  Addi¬ 
tives,  treatments, 
troubles  and  rem¬ 


edies.  176  pages,  34  tables,  $4J0. 


DESIGN  OF 
INDUSTRIAL 
EXIABST  SYHEMS 

Completely  revised 
3rd  uition 
by  Joke  L  Aides 

This  classic  text  on 
how  to  desi^ 
build  and  buv  m- 
dustrial  exhaust 
systenu  has  been 
brou^  up-to-date 
to  meet  modem 


standards  of  industrial  environment. 


Developments  and  advances  in  de¬ 
vices  and  techniques  described.  256 
PlWes,  137  PhM.,  $6.00. 


CITY 


ZONE 


STATE 


does 


CLARAGE 


7 


How 


rate 


In  the  Clarage  tradition  of  heavier  duty  construction, 
here  is  quality  equipment  assuring  better  results  over  a 
longer  period  of  service.  No  wonder  all  100  of  America’s 
100  largest  industrial  corporations  are  Clarage  users.  If 
you  too  are  after  air  handling  and  conditioning  equip¬ 
ment  that  has  what  it  takes— in  every  respect— contact 
our  nearest  sales  engineering  office. 


CERTIHED 

RATINGS 


AUTHOR  Z  0 


AMCA 


F 


A 


C 


O 


Take  the  Type  XL  Fan  shown.  It’s  built  in  16  sizes  and 
four  arrangements  for  volumes  to  130,000  CFM,  tem¬ 
peratures  to  1000°F.,  pressures  to  18".  AMCA  Certified 
Rating  Seal  applies  to  the  three  different  wheels  available 
—open,  rim,  and  backplate  types. 


You  name  it  .  .  .  Clarage  has  it  for  virtually  any  indus¬ 
trial  air  handling  assignment. 


JOHNSON  three-way  mixing 

and  by-pass  valves 


Simplified  Design  Provides  Superior  Performance,  Cuts 
Upkeep  Time  In  Half! 

Johnson  Three-way  Mixing  Valves  and  Three-way  By-pass  Valves  are  designed 
for  “in  the  line”  servicing.  Discs  and  seat  rings  can  be  replaced  without  removing 
the  valve  body  from  the  line.  Result:  maintenance  costs  are  reduced  more  than 
half;  service  is  restored  far  faster  than  with  ordinary  valves. 

Other  quality  design  features  in  Johnson  Three-way  Valves: 

•  Designed  to  permit  straightaway  piping  hookup  for  faster,  easier,  neater  installations. 

•  No  slamming  or  water  hammer  —  discs  seat  against  the  flow. 

•  No  leakage  —  positive  seating. 

•  Modulating  plugs  —  for  uniform  flow,  greater  accuracy. 

•  High  Lift  —  for  precise  proportioning  over  wider  range. 

•  Proportional  or  two-position  action. 

•  Sizes  —  2Vi  to  6  inches. 

•  Pressures  —  125  and  250  psi  standard  construction. 

For  details  about  Johnson  Three-way  Mixing  Valves,  write  for  Bulletins  V-214 
and  V-215.  For  By-pass  Valves,  write  for  Bulletins  V-210  and  V-211.  Johnson 
Service  Company,  Milwaukee  1,  Wisconsin.  105  Direct  Branch  Offices. 
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DESIGN  •  MANUFACTURE  •  INSTALLATION  •  SINCE  1885 
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